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CA-PTAIN M‘i lOTOOE, LL.D., 

iHx raaoorsBXB of tbb fats of sm johv fbafklin'b sxFsomoK. 

Ai«TSoiraH t}iej9ftrl859 has been distini^Bhed by its stapendons woi^ 
meehimioal skill and oonstruotlou, and by many other well-directed effmte of 
energy and enterpriie, the most interesting eyent in the scientific history of tho 
peri^ is the discovery of authentic evidence of the fate of the Expedi* 

tion. This ^al work has been completed by the return of the Fox, under the 
commaixd of Captain MX^lintock, whose portrait, therefore, has been selected lor 
the embeHishment of tire present Yeoir-Book; the presentment of Franklin him- 
self having already appeared in the Tear-Bo'ik for 1850. Nearly fifteen years 
have, however, elapsed since the intrepid Franklin (on May 19, 1846,) sailed from 
the Thames with the Mrebus and Terror; on the 2fith of July, they were spoken 
In Melville Bay, by two whaKng-ships, and, although some traces of the long-lost 
seamen were received, the solution of the terrible mystery remained to be dis- 
covered by the adventurous navigator whose portrait graces the present 
volume. 

During the long interval, several Expeditions wer6 sent in search of Franklin 
and his companions. Four were despatched hy way of Behring’s Straits ; three pro- 
ceeded overland; and twelve by the Baiun’s Bay route, three of the last beh^ 
fitted np at Lady Franklin’s own expense. The first traces of the long-l|K 
seamen were discovered in I860, by Cantaias Ommanney and Penny ; but all they 
learnt was that Franklin had wintered 4t Beechey Island in 1846. In 1854, Vt* 
Boe, an officer of the Hudson’s Bay Company, obtained precise intelligence from 
some Esquimaux of the death of the explorers ; and, on his return home, the 
Admiralty awarded 10,OOOZ. to Dr, Bae for having, as they stated, ** by virtue of 
his efforts, ascertained the fate of the Franklin Expedition.” Nevertheless, 
Admiralty t 3 «d misgivings on the subject, for they authorized the Hudson’s Bay 
Company to equip a small Expeditiem for farther search, which, however, provra 
almost ifuitless. 

The public interest was far from satisfied with these results; and r»- 
doubled were the anxieties of Lady Franklin, who, on January 12th, 18B^ 
addressed a letter to the Lords of the Admiralty, which contained tide empha^ 

l irng ii a ge r— 

*^t is.my humble hope and fervent prayer that the Government of my country 
will themselves complete the work of searching for Bir John Ikaaklin’s &pem- 
tion wMoh they have begun, and not leave it to a weak and Imlpless woman tn 
attempt the doing that imperfectly which they themselves can ao so easily and f» 
wdl; yet if need be, such is my painful resolve, God helping me. It mi^ yet he 
the lot of fixture searchers to ascertain all, or much of what we want toknow^ 
and to hrh^ back some Journal, or some preoioos fh^ent, otherwise lost to t» 
ihr ever. The best tribid« that could be paid to the first and oiSly muiri^s to Urn 
greUt Arctic discoverers of the present century would be a m^onal and finid 
Ixpeditkm Ihr thik holy purpose. The objections against a useless rspetiti<m of 
the attempt will be unanswerable, when once an adequate effort for the attaixip 
meat of ^ese obieots has been made in vain ; and then may Englaad foel that sha 
la r^fioved Of her reaponalbilities, and can close with honour cme cf ^^ Aoblsst 
erodes in her naval history.^' 

A strong Memoriid from eminexxt men of scionce, urging another w« 

addressed to the Prime Ministeri Lord Palmerston, who oontriveif to shift the 
iMpoxudhillty to the Admiralty, who, after a long official delay, rolled to La^f 
Franklin that no ftirfher search would be undertaken by the Cfovemment ; tm 
teeiiig bow they had stultified themselves by thdr ipjudicdoua award of the ICyOCp, 
iDT the setttement of the question, and this being a settled official ikot,--fia> 
relEhsal of the widow^s app^ can scarcely excite suzprise. Thus it was left 
for ^^the poor and helpless woman’* to accomplish, as best the could, what Hm 
Goverxxment of the strongest naval country in the world had coldly, and with 
gross IhJustiocL rafixsed her ! 

Lady Fraok^now appealed to the public, who responded nearly as coldly as 
th^ rulers : her devoted fidends, it is true, came forward, but their ooatributifms,. 
iuffiudihg BOOL from Captain Young, Of the Merchant Service who also gave hlA 
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capxaht UmD. 


MTvice ifratuitotuiR amounted only to 2981^.; while the Expe^tion which Lady 
XVanhlln^ in the iaee of such discouragement, fitted out, cost h^ Ih 

Mm^dn^ a ship^ she was most ibitunafe: the idmireltyTefiised her the Use Of 
the; JZeao^e, (with all her Arctic experiences^ a large, unwieldY|Jnidhltiflf-buirt 
aathng^Bhip,) out she trurchascd the Fox^ a screw-steamer of 177 tone "^rthOh. 
admirably Adapted for fhe work, which had been originally the pleasure^yacht 
of Sir Bichard Suttofi. Lady Franklin’s supporters wew some Of the iuOst 
msthigmshed Arctic officers and 'scientific men, and the friends of Bfr Jo^ 
P^itnklin, among whom were Sir Bodcriok Hurchison, General Sabihe^ Capt^ 
Colllnson, and many others. 

To Captain M*Clintock was offered the command of the Fox : he aud previonsfy 
aeirred with Sir J. C. Boss ; in Captain Austin’s Expedition : and In the third Go- 
vernment Expedition ; to Gaptain'M^CUntock also are principally due the resUitk 
of the extraordinary journeys over the Ice that have been made during the search 
fbr Franklin: andhe cheerMly accepted the appointment with this manly grace 
and feeling;- 

** I could not (he writes) but feel that if the gigantic and admirably equipped 
national Expeditions sent out upon precisely the same duty, and reflecting so mudi 
credit upon the Board of Admiralty, were ranked amongst the noblest efforts 
In the cause of humanity any nation ever engaged in, and that, If high honour wai 
awarded to all compostng^those splendid Expeditions, surely this effort became still 
more remarkable and worthy of approbation when its meant were limited to <wie 
little vessel containing but twenty-five souls, equipped and provisioned (although 
dficiently. yet) iu a manner more according with the limited resources of aprivate 
IHavldttal than with those of the public purse. The less the means, the more 
erduous T felt was the achievement. The greater the risk— for the Fox was to be 
launched alone into those turbulent seas from which every other vessel had been 
long withdrawn— the more glorious would be the success, the more honourable 
^vmi the defeat, if again defeat awaited us.” 

finch was the feeling of confidence in Captain M'Clintock’s sincerity of purpose, 
his daring and determination, combined with eminent talent, and every qualifica- 
tion for command, that numbers sought the honour of serving with him. Among 
these appointed were Lieutenant (now Commander) Hobson, Captain Young (his 
sailing master), and Dr. Walker. The Fox was ready for sea on the Ist oi July, 
I^y Franklin, who had superintended her equipment, bade her gallant captain 
Uhd his officers and crew a hearty God’s siieed ; and at Captain M’Clintock’s 
tequest, placed in his hands a letter which contains the only written instructi^s 
that he could prevail upon her to give him. In this letter, Lady Franklin, havmg 
^pressed her implicit confidence In Captain M'Clintock’s judgment, says :— 
"As'to the oldects of the Exiiedition and their relative importance, I am sure 
JOtt know that the rescue of any possible survivor of the Frehui and Terror would 
be to tue* tu9 it would be to you, the noblest result of our efforts. To this object 1 
wish every other to be subordinate ; and next to it in importance is the recovery 
of unspeakably precious documents of the Expedition, public and private, 
^rsonai relics of my dear husband and his companions. And lastly, 1 trust it 
in your power to confirm, directly orjinferentitfilylthe claims of husband’s Ex- 

‘titioto to the earliest discovery of the passage, which, if Dr. Bae’^ report be trfie 
the Government of our country has accepted and rewarded it as such)j these 
xfi^yrs in a noble cause achieved at their last extremity, after five long yeture hf 
Idhbuv and suffering, if not at an earlier period. 1 am sure you will do thgti 
Vnkn can^o for the attainment of all these objects; my only fear is that 
s^nilyourselves too mfich in the effort; and you must, therefore, let me tellyi^u 




Of the little band of heroes who are your companions and followers.* 

In Ida mercy preserve you all from harm amidst the labours and | 
^hJofe w»tt you, and restore you to us in health and safety as well as hot., 
Aa In fih honottt I can have no rnisgivhig. It will be yours as much if yon 
(toceyou bKwftil in spite of every effiirt) as if you succeed ; and be assured 
tmder a«y witf arW eircMiiistunow sqch is ray unbounded confidence m 

yo^ youi^t^Osseits and be entitled to the enduring latitude of y wsin^re ^ 

qv(44«'i'icu . wAn# j; 

; The following is the substance of Captain ld*CUntock*s narrative of his Toyk^ 
tdr^lven by him td the Boyal Geowaphi^ Society, at Burlington House : — ' 


SEARCH rOE THE EBANKLIJT EXPEDITION. 


» 

4^^ w4« to eomplete the learch in the area left unexplored between the Expedi* 
iipUB of James Eoes^ Ai»titv and Belcher, upon the north; of CoIIinson and 
llH^ure ^the ^est ; ofEae and Anderson upon the south ; whUst its eastern 
bonndaryvH formed by the western shores of Boothia. The portion of the eatth'a 


on Ifoquimftux were obtain^ in Greenland as valuable auxiliaries in o^r 
Ahtfeibatea sledae trareh On the ISth August, when attemptiug to pass from 
llitelvijile Bar to Lanoaitter Sound, through vast acouroulaiions of drift ice, the ship 
Wae seriously obstnieted, and finally became beset and frozen up for the winter s 
then commenced an i(sedrift, not exceeded in length by any that 1 kaeW of. It eras 
npt until the 25th of April, 1858, by which time we had drifted down to lat. 63|^|^ 
that , we were able to escape out of the Ice under circumstances which will long he 
rememb^ed by all on board. A heavy south-easterly gale rolled in such an ocean 
Sw^n, that it broke iig? all the ice, and threw the masses into violent commc^on, 
dashing them one against the other, and against the ship, in a terrific manner. 
We owed our escape, under Providence, to the peculiar wedge-formed bow, and 
^am-power of our obedient little vessel. At length, after fearful anxiety, and 
having drifted, dmring 242 days, 1385 miles, the Fox emerged from the pack oh 
the 25th of April, 1856. The day of release was full of appalling dangers, and so 
great were the perils that Captain M*Clintock declares he can well understand bow 
men’s hair has turned grey in a few honrs. 

Our vorage was now commenced anew. We directed our course to the Grew- 
land settlements for provisions, but with little success. Closely following up evei7 
movement of the ice, we crossed Melville Bay by June 18th. and reached Foxtdfs 
Inlet July 27th, In company with Lieutenant Hobson, and our interpreter, Mr* 
Petersen, we visited the native village of Kapawroktolik, twenty-five miles up the 
inlet. For six days we were in communication with the friendly people : and we 
satisfactorily ascertained that nothing whatever respecting the Franklin Expedl* 
tipn had come to their knowledge, nor had any wrecks reaped their shores within 
the last twenty or thirty years. Proceeding up Barrow Strait, we reached, on the 
llth of August, Beechey Island, the scene of Franklin’s first winter, and now tho 
elte of a house and store of provisions. Here is a cenotaph beating Inscriptions to 
the memory of those who perished in the last Government expedition, also a marble 
tablet to the lamented Bellot. In fitting proximity to these I placed a simihnr 
memorial appropriately inscribed to the memory of our lost countrymen in the 
jSi*ehu$ and Terror, It was sent out for the pinpoBe by desire of Lady Franklin. 
Having failed to penetrate more than twenty-five miles down Peel Sound, in cono 
sequence of the ice extending across it, we sailed for Bellot Strait, and arrived 
there on the 30th of August. Bellot Strait is the water communication between 
Plince Begent’s Inlet and the Western Sea, now known as Franklin Strsdt; it 
Separates the extreme northern point of the American continent from the extensive 
land known as North Somerset. Its shores are in many places faced with lofty 
granite cliflb, and some of the*«djacent hills rise to 1500 or 1600 feet above the sea. 
The Strait was choked up with heavy masses of drift ice, and our attempts to pawl 
through it not only failed but were attended with groat danger to the ship; but 
on September 6tb, we saobd through, and made fast to some ice which remaiiied 
fixed across the western outlet; and from thence, until September 27th, we anxiously 
Tmtcbed every ice movment in Franklin Strait. Attempts were made to carry <m 
provisions towards the magnetic pole, to facilitate the sledging operations in 
ObBuing spring, but these mosm fiuled. Lieutenant Hobson conducted these 
Opietationi and returned on, board the Fox with his party in November, after much 
etdforing from severe weather, and imminent peril on one occasion, when Abe ice 
npob which they were encamped, drifted to seaward with them across Wrotersley 

■ JIfrey more than eleven months* sta^ early spring journeys were commenced on 
F^brtiary 17th, 1859, when Ci^taln Young carried a depdt of provisions acroi^ 
Fn^in Strait, whilst I went southward, to the magnetic pole, to meet the 
UfAiveii, ahd obtain, if possible, some information. 1 was accompanied oy. tjm 
Interpr^r, Mr. Petersen, and some seamen : we took with us two old sledgee, On 
the 2dth 0f February, when near Cape Victoria, we met with a small party or 
nathms, who readily Wit us a, large snow hut, and spent the night in it with us. 
We %ere subsequently visited by about 46 . individual and during the Ibuf days 
wexemolnUd amqn^ them, we obtained many relies ot the lost crews, And hlsu 
thhinfifrjUAHon that se^ers^ears ago.a ship was crashed in the icc; and etbak 
the nor^'weatem shore of Hlhg Wuliem’s Island, but that aB her pCb^e londka 
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, itmi^' id m greai rbec; thpy 4led:‘ ThM4 B(»dfitla&. 

jamtx were wfell wjpplied wflii wood aiid irott, ottoe 
e nien; l4&i this inipoirtaait infintotttkm we retiiened te the $iter M 
vm* and iinasnalij severe weW^en the meiworyr liKsir eee 

huuaatt]^ iraseti fPr maaiy hours tbg^er. Ilte result of this jounse^ wie e}av 
fthq^stant td^feogrtmiL/, since it completed the (&Btawmfiti tiie coast Hite of ite 
JiierioaB continent. Early in April, mtr tttring journeys were cotaniCaoiwIL 
Wittemint iHcibson accompanied me as Ihr as^apoMctoria, each of ns ha^g a 
iiMliB drawn by fbur men, and an smdiiary sle^e drawn six dogs, this heing 

' B>e' fdroe we oould muster. Before sepmating, vre met two Esquiaeianix 
fimitlies in huts upon the ice ; from these people wefeamed that a second ship had 
DOdn sasn off ICing William's Island, and that she drifted ashore in the iidl ot the 
aatne year. From this wreck they efetained a vast supply of wood and irom 

I now directed ![<i6uteQaiit Hobson to search the nor them and western shores 
bflOng Wiiliam's Island for the wreck, whilst with my own party and the inter* 
l^ter I marched along the east shore of King Willunn's Island, oecaskmaliy 
Msfing elsTated ariow-huts, but without meeting with Esqidmans until U»e 8th of 
Jlay, when Pear Cape Norton, or, as named in some charts. Cape Smith ; here ws 
Shund a snow village of 80 or 36 inhabitants. They quietly gathered about tis; 
ntnt^ ddhdhted, and eager to answer Petersen's questions. They had not been 
apprised qf our approacn, and their independent testimony exactiy aweed with 
that which had previously obtained. Bartering oommoneed, when 1 pur- 
stnuied all the relics of personal interest which they possessed, such as silver 
mons or forks. All the wooden articles they possessed, including a large sledge, 
were made of matf^als obtained from the wreck. Had I the means of carry^ 
tiiem away, I could have purchased many more things. Th^ pointed to reel 
Inlet, and told us that one day’s march up it, and from thence four days overland, 
Ivotmht them to the wreck. None of them had been there for more than a year, 
imd men but little remained above the ice. Thohr countrymen had resorted to it 
for several years past in great numbers, and have carried oflf all they could. 
Some few of these people nod seen the white men on their march to the Great 
Hiver, and said that maf^ qf them dropped by the may^* but that this was not 
known to them at the time, nor until the following winter, when the bodies were 
found. Most of our information was obtained from a Bharpdooking old woman, 
who screamed it out in answer to. Petersen's questions, and was either confrrmed 
or corrected by the listeners. I could not discover tihe slightest inclination to 
mislead uai, or to hide anything they possessed from our view. The Mathiesoti 
Ishmd of Bae was found to be afrat-topped hill, forming the south entrance of 
King WilUam's Island. 

X/eavhtg these people, and pursuing the native route, we crossed the low land 
behiim It, and met with an Esquimaux family off Point Booth. T hey also told ua 
tnnt We {mould find some of their people upon the large island on the Great Biver. 
ahudfogtb Montreal Island: yet none were seen there, nor any recent traces or 
tikdmi The above were the last Esquimaux we met with. Point Ogle, Montreal 
Island, and Barrow Inlet were successively searched, but without finding any 
tfooet of Europeans, except a few scraps of oopp^f tin, and iron, near an 
gBaqUimaax stone^mark Having now overlapped thewronnd searclied by Meaare, 
AhwaOn and Stewart when they asomided the Bock Biveris 1865, and iuMdng no 
^fope of meeting natives by proceeding forther up it, I turned to the north-west 
Ad ooanplete the search to the spot where our coUnts^^en first landed upon King 
jWiBiam^S IslaUd. It will be seen that my visit to Montreal' Ldaod wa» in Ihe 
•Mme timetjorfhoyear, namely, the latter end of Mayi a» that in y^ek the oUr* 
the crews of the Terror reached it : we saw 4t in its whiter 

mb» as they it, and any marks of c&ims designed by them to attract atfoas^ 
pen, wotBfomve been ren^^ most cOnepEcuous by the surromidiag vFiwtewof 
ahowi «td ffimpson Strait^ we continued the ndmifte exapUaw* 

Piim braeifoiiinfrn King WBhmn's Island without enoceeSy untB^neer 

Cape Hi^rtc^el, the weetem Bmit of Simpson's disoovery, when a bleaehsd 
sketch Wjim wdpdl near the beadi, around which lay fra^mxtsof Esropiaa 
"dIoBBnf . W8M and aemw poeket^hopc ocm- 

|alniug>#eim^ap^pa^^ and a. few lettess, were foox^ Jw%iBg 

Jbeabo ^ remiit Of hie deese, this unfortunate young man haA bhen ehM a 
atewordor eturvunt^ bis position exactly voelfled iho IhqalmaBK'a 

afePtfoni, that^' (fropped as they walked gfongr Tb« ^e^etou lagFJit JuB 
len^ upim a iavtil of gtavel, jtiat ahave the haa<ih^< Jn a part WAa 
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alufiB^^re &f idow; for oii» dsjpeeialljif the 


w«*l!Wii«iied,it wi* 


ii^ th»t> r^ooxd* ware Iqr tl» retrew^^ crews ib this ooa8m«!»>aB 

attd weU-kQowu position, hui that the/ were s^seqaent}/ nemoved d/ 
£ifiiifmaQx» 

I wiU now mert to the proceedings of Lieutenant Hohsonv t^paratih|r 
from me et Victoria, he made for Cape I^x, the north eternity of Kiny 
IKiJlIem's Island* At a short distance to the westward of it he cAme upoQ 
unMulTdeal traces of the Franklin E)xpedition-~a large cairn" of stones, dOse 
heside whidi were three sxnall tents, with blankets, old clothes, and other dibrii 
of a station, probably for magnetic or for shooting purposes; hat although the 
gvouad beneath the cairn was broken into, and a trench dug all round rt at a 
diatwMje of ten fset^ no record was discovered. The most Interesting of the above 
rdies, Inoiuding oar Naiaonal Flag, were brought away. Two smaller o&irna 
were next found by Lieutenant H^on as he conliDued his search, ahd on the 
0th of Hay, at Point Victory, the extreme reached by James Boss In 1830, he 
pitched his tent beside a large cairn, whidi he then supposed to be the one btdlt 
by that officer. Lying amongst some stones, which had evidently fhllen off the 
top of the cairn, was found a small tin case containing a record : in fact, the 
reeord of the long-lost Expedition. By it we have been informed that in Mi|y, 


tame year in which they left England, they ascended Wellington Channel to 
latitude 77®, and returned southwards by the west of Cornwallis island, and spent 
their first winter at Beechey Island. On the 12th of September, 1846, they were 
beset in latitude 70*06®, longitude 98*28® W., and here, in the packed ice, about 
IS miles off the N. W. shore of King William’s Island, they passed their seoond 
winter. Lieutenant Gore and Mr. Des Voeux, with a party of six men, landed and 
di^^ted the above record, and another exactly similar, whidi was found in a 
small calm one day’s m^ch further south. Bound the margin of the former of 
these documents much additional information was given, under date the 250i 
of April, 1848. The ships, it states, were abandoned on the 22nd of April, 
1848, about 16 miles to the N.N.W.: therefore they drifted southward dhl/ 
12 or 14 miles, in twenty months. The survivors, 106 in number, under the 
uomnumd of Captain Crozier, landed at this spot, and built the calm which now 
exists upon the site of James Boss’s cairn, which must have been taken dbwn by 
the Esquimaux. Sir John FranhUn died on the Ilf A June, 1847, and the total 
loss deaths in the Expedition, up to the date of their landing, was nine officers 
and fifteen men. They intended proceeding on the morrow for !l^k’s ^h 
Biver: this record was signed^ Crozier, as Captain of H.M.S. Teirror, and senior 
offioez^ ;dso by Fit^ames, as Captain of H,M.S. Even this three davs* 

mardi seems to have sho^vn them how greatly thev had overrated thefr strengm, 
for here they throw away a vast quantity of clothmg and stores of all sorts~lu 
fimt, sdl that was not absolutely indispensable. 

Liesitenant < Hobson continued his search almost to Cape Herschel, without find* 
ii^gany trace of a wreck or of natives. As be retraced his stepp, he left foil in- 
formation of his most important dlsooveties for me, so that I haa the advauiage 
of knowlhg what had already been found. After leaving Cape Herschel, and pro- 
ceeding north-westward aloi^ ^e idiore, 1 found the traces m nattVes becompless 
numerous and less recent: a^ after rounding Ci^ Croziex»~-*the west point of the 
hfiand—they ceased altogether. When a day’s march nttfth-eastward of 
Groiier X came upon a boat 28 fe^ long, mounted upon n sledge of suitah^ dimen- 
stims. A note leot here by Hobson informed me ofhis having discovered her 
days before; It waa*at once evident tiuct this fine boat had been prepared wtth the 
Matsst care for the ascent of the Back Biver. In order to zeduee her wewt 
she had been out down to the thwarts, and very light fir tapper wbidte subetitu)^ 
•Qppovihig n canvas weather-cloth ; and-ahe had been fitt^ wifh a houffing <Mh, 
tMl IhS crew m%ht ilsep within her, aiod thua obviate the necessity for carrying 
tSmtfc After Slobion^ party had dug out the snow which filkdmiabo)^ftte{|te 
adsayt quantity of ola^iiBg and portions of two human skeletons. Cbae Of theta 
Isywensmfrw^ ofekrthnig in the after-part of the boat, and wsa pniiMm 
lint sttredfon. The other lay in the bow, but both had been v «7 mw 
% wild anlmais. 'Two double-barrelled guns stood upright» and loaded at tbcT 
iiaddvssa i^Kwd, in rendfnew ^ m, Watohss, sfim fonts and fpbdhs^ stiia 



8 


M^cwToci:, 

^dkBi imd firUclef of 41 9 ort§ were found, but neitlier Joi:ff|Ui]|i w 
pOf^t'^booke. Of provisicms thore ren^ned chocolate and tea, Xut no hiaouit or ; 
meat ; there was also tobapooi wood-fhel, and ammumtion. Nowi as this boat wan 
only dxty-Ave zuiles firom the position of the ships when abandoned, it nppeaaeed 
to he most strange that she should have been desisted so early on the joiar^, the 
more so as tnapy nreeious relies, which might very easily have been carried away, 
reiEttdned in her. But, on a dlose examination, 1 found that she had been retunaing 
tosKerds, the ships 1 

After mature consideration upon aU that I have seen, I am of opinion that the 
abandonment of the Srebm and Terror had been contmplated for months pWH 
viously to its execution j also, that the whole crew had become affected by scurvy, 
and greatly debilitated. We know that Franklin’s ships were cut off from all 
supplies or ^me for three consecutive winters, and that this Is the only case pa 
record of slumps’ crews subsisting solely upon their own supplies for sO long a 
period. The Inve»tigaior was abandoned after the third winter, but her crew hi4 
Dcen able to procure some valuable fresh food, game of different sorts, including 
about a hundred reindeer. She lost only three men, yet the whole crew were 
afiheted by scurvy. But the Erehm and terror^ before being abandoned, hod lost 
twonty‘four men, and therefore 1 conclude that the remainder of their crews were 
at least as seriously affected as were the people of the InwBtigator. 

There arc two important questions which have been so frequently put to me, 
that 1 gladly take this opportunity to offer some explanation upon so deeply in- 
teresting a subject. The first question is— Whether some of the one hundred and 
five survivors may not be living among the Esquimaux ? The various families or 
communities of Esquimaux met with by Eae, Anderson, and myself, at different 
times Jind places, all agree in saying “ No ; they all died.” But let us examine for 
ourselves. The westorti shore of King William’s Island, along which tliey were 
compelled to travel for two-thirds of their route, is uninhabited, and all that is 
known to us of the mouth of the Back River is derived from the journeys of 
Back, Simpson, Anderson, and myself; none of us have met natives there, con- 
sequently it is ftiir to conclude that the Esquimaux but seldom resort to so 
inhospitable a locality. Even much more favoured shores in this vicinity are but 
very thinly sprinkle with inhabitants, and their whole time is occupied in 
providing a scanty subsistence for themselves. In fact, their life is spent in a 
struggle lor existence, and depends mainly upon their skill in taking seals during the 
winter, a matter which requires such long training that no European has ever yet 
succeeded in acquiring it. It is therefore an error to suppose that where an 
Esquimaux can live a civilized man can live also ; the probability of procuring the 
m^s of subsistence, independent of the Esauimaux, is very slight. Our sledge 
party, during the journey that, occupied us lor seveuty-nine days, and covered 
nearly a lOOO geographical miles of distance, shot only two reindeer, one hare, 
seventeen willow- grouse, and three gulls. The second question is— Why havptha 
remains of so few of our lost countrymen been found ? It is, indeed, true, that only 
throe of the 105 were discovered ; but w'e must bear in mind that, from the tim© 
they left the ship, they were dragging sledges and boats, and therefore they must 
have travelled lumost constantly upon the ice— not upon the land j consequently 
oU troOea or remains there vanished witli the summer thaw of 184i8. There is no 
doul4 that many reJios still remain strewed along the uninhabited shore of King 
WIiltain’s Islana, beneath the snow ; but as it was most oarofolly examined three 
times, over, I cannot tkink that any conspicuous object, such as would be put up 
to indicate where records were deposited, could possibly have escaped ua. TKe 
aummer at Port Kennedy proved a warm one, yet the ice did not permit us to move 
untilthe jM;h of August, and the object of the expedition having been attained, we 
commenoed oar homeward voyage. On the 21st of September I arrived in Lonto, 
hay^, Portsmouth, and on the 23rd the dock gates at BlackWaU clos©u 

A^intm^es^ng dfeonssion followed on the results of the Expedition, prlncdpeliy* 
as determlniiig the fete : of Franklin, and also as it bore upon the progress of 
geographical imeovery, in wlfioh several of the experienced expWers of the At^O 
re^ns prea|«rt look part, indnding Sir Edward BCldier, Captain Coffinson, 
tarn. Sherard Osborn, Captain Hobson, Captain Snow, and Ci^ptain Kennedy.. 
Captain CoHinaon gave It as his opinion that, after Frmiklin and hfe comrades 
abandoned the ships, it was almost impossible, having regard theqneation o^ 

provisions, and 10 the probable rate at which they womd be idfie to travel, encum- 
bered as wey were with sick, with boats, and fecilities for prosecuting their 
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jo«jr»cy, ^at they could haye reached further thin the bottom of the eituiry of 
the Great Fish Biver, and they all perished. Captain Snow pledged hi§ word, if 
hCidth was spared to him, and whether he was assisted or not, that he would 
depart next spring, with the view of going over the whole ground ngahi. 

The Ohalra^n, Sir Boderick Murchison, thanking Captain M^Clintock, observed 
that the gallant officer had not given half credit enough to the real merits of an 
Expedition the results of which were glorious in a geographical point of view ; for 
they had proved the navigability of the Bellot Straits, and, for the first time, had 
pointed out the! north«west point of the American continent, showing that 
rranklhi went farmer north in a ship than any other European had ever reached t 
in other words, that he was the nrst discoverer of the North-West Passage; 
although others (M'Clure and Collinson) were the first to make it known. 

Hencefort^ antarctic Cape Horn will have its pendant^ so to speak, in srotio 
Cape Murchison — a name ^noured alike in geographical and geological science. 
On this subject Captain M‘Clintook writes Our labours have determined the 
exact position of the extreme northern promontory of the continent of America. I 
have affixed to it the name of Murchison, after the distinguished President of tho 
Boyal Geographical Society— the strenuous advocate for this * Furtlier Search* — 
and the able champion of Lady Franklin when she needed all the support which 
private friendship and public spirit could bestow/* 

The relics, by permission of Lady Franklin, are exhibited at the United Service 
Museum, Whitehall. Those discovered in the boat are, generally speaking, in 
excellent preservation, showing how little influence the rigours of Arctic winters 
have upon wood or canvas. The metals are of course much rusted ; but the 
chrondmeters, dip-circle, and double-frame sextant, are in excellent condition.. 
Among the plate are several spoons and forks, six bearing Franklin’s crest; and 
it is worthy of remark, that the greater portion bear marks of very rough treat- 
ment — some being indented, and all more or less bent. One case contains the 
books found in the boat. Tne mjyority are of a religious character. One Bible 
has many MS. notes, in a remarkable state of preservation. The fly-leaf of a 
small book, entitled Chrutian Melodies, has an inscription in a woman’s hand- 
writing to G. G.— probably Graham Gore, one of Sir John Franklin’s lieutenants^ 
and signed 8. M, P. Another case contains a number of knives, lances, &c., ob- 
tained by barter from the Esquimaux, most of which have been evidently made 
by the natives from knives or cutlasses obtained from the ships. The record, 
found at Port Victory is also exhibited. Altogether, the exhibition is of a deeply 
interesting though painful nature. 

Captain M‘Clintook’s Narrative of the Discovery was published soon after his 
return : the great interest of the subject — for it not only reveals the fate of 
Franklin and his companions, but adds considerably to our knowledge of the 
Arctic regions, their geography, geology, and natural history — has been testified 
by the sale of 10,000 copies of the work ; and os a literary performance it is 
highly creditable to the talent of the author, who, eince Ids return, has received: 
from the University of Dublin the honorary distinction of LL.D, The City of 
London have also voted him the freedom of the Corporation. 

Captain Francis Leopold M'Clintock was bom in 1819, at Dundalk, Ireland, of 
which town his father was Collector of Customs. He entered Her M^esty’s Navy 
in 1831; was several years mate on board the Excellent gunnery-ship. In 1845^ 
he obtained his Lieutenancy, upon the strong recommendation of Sir Charted 
Hotbara, for distinguished service during the recovery of H.M.S. Gorgon, wh^ 
stranded at Montevideo. In 1848, he joined the first Arctic Expedition in search 
of Sir John Franklin, as Lieutenant under Sir C. J. Boss; and sefved in the 
second Expedition, under Captain H. T. Austin, as First Lieutenant of H^I.S. 
Aseiitance, Captain Ommanney. He was promoted on his return to England in 
Novemberf 1861, to the rank of Commander. In the spring of 18S2, he sailed in 
command of H.M. Steamer Intrepid, one of the ibur ships under Sir Edward 
Belcher. He returned to England in October, 1864, when he was promoted to thO 
rank of Captain. Having in vain solicited employment from the Admiralty, hO 
accepted the command of ILady Franklin's final Expedition, as already described. 
To sum up Captjdn M‘CUntock’8 services, we may add that he has spent six 
winters and ten summers in the Arctic regions; and nas travelled on foot in 
search of FrankHnfive thousand miles— whkm services have been consummated bjr 
hig ^flseov^ of the fide of the long-^ost Explorer. 
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lEON-CASED WAB STEAM-PBTGATES. 

('See the Vignette,) 

Thb contract for the first of the tremendous engines of war to bear 
this name was accepted in the spring of 1859, by the Thames Iron 
Ship Building Company, and the first vessel is now building at 
Blackwall. This was originally intended for an iron* cased steam 
ram ; that is to say, a vessel built as nearly shot proof as possible, 
and not only intended to engage, but especially to run into and 
sihk others. From this design, however, she has been altered, and 
is now to be built merely as a shot-proof heavy- armed frigate of 
perhaps 36, or perhaps 70 guns, as the Admiralty may eventuali3r 
decide. She is to be named the Warrior ^ and will be at once fire 
and shot proof — the largest, strongest, swiftest man-of-war afloat in 
the W’orld. But since the drawings of this noble ship were made, 
the Admiralty have, in their more recent plans for genuine steam 
rams, accepted much which they had formerly condemned, and, on 
the other hand, condemned a good deal of work on which they 
formerly insisted. Thus the two iron-cased vessels, or steam-rams 
proper, which are now being built, — one on the Tyne by Palmer, 
and tho other by Westwood and Bailey at Millwall, — are, though 
both shot proof, smaller in tonnage and armament, and nearly 100 
feet shorter, than this gigantic frigate, the Warrior, Though great 
progress has been made with it, the more striking parts of the hull, 
such as the beak and stem, have yet to be built up. Now (Jam 
1860) one only sees dimly through the fwest of timber whicb snp- 
ports the midship part of the ponderous hull, the really enormous 
solidity with which it is all put together. A perfect network of 
T-sha^d iron beams cross and recross one another in every 
direction. The wrougfht-iron “box girders” which run throughout 
the vessel from stem to stern are the most powerful things of their 
kind that have ever yet been made ; yet all these beams and girders, 
angle- irons, and tie-rods, of which the whole htill is apparently 
built, are mere trifles to the things which have yet to be put into 
her. A whole mountain of teak, which half fills one part of the 
yard, has to be consumed in her outer “lining,*' while hOT armour 
plates lie about in ponderous slabs, weighing many tons, each from 
Ifl to 18 feet long, 4 feet wid^ and 4^ inches thick. Tlie nose, or 
cutwater of the vessel is one immense slab of wrought- iron,, about 
^ feet long, 10 inches thick, and weighing upwards of 17 tozuk, 
! screw frame is one piece of the finest forged iron, without the 
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slightest flaw of any kind, and weighing no less than 44 tons. Till 
the present work was commenced such masses of forgings were never 
thought ofi even in the construction of the Great Eastern itself. 

The following are the dimensions of the Warrior : 

Extreme length, 380 feet ; ditto breadth, 68 feet ; depth, 41 feet 6 inches : 
and her tonnage no less than 6177 tons. The engines (screw, of course) we to 
he by Penn and Sons, of 1250 horse-power, and of these we shall, on a future 
occasion, lay a separate and detailed description before our readers. Their 
total weight, with boilers, will be 950 tons. Por these she will, unfortunately, 
only be able to carry 950 tons of coal , or enough for about six days’ steaming. The 
armament (counting her only as a 86-gun frigate), with masts and stores, will 
weigh 1200 tons, and this, with the hull, w hitsh is to be no less than 6700 tons, 
will give her a total weight, when ready for sea, of about 9000 tons in all, or the 
weight of the Cheat Eastern when launching. With the fine lines and immense 
horse-power of the Warrior a speed of not much less than 16 or 16 knots an 
hour is anticipated ; so that should her commander, in case of any emergency,* 
choose to use her as a steam-ram, he could literally drive his ship straight over 
a whole fleet of three-deckers without a chance of being injured by their broad- 
sides in closing. 

There is no external keel, but an inner kind of girder, which acts as a keelson. 
This is formed of immense slabs of wrought scrap iron an inch and a quarter 
thick, and 3 feet 6 inches deep. To it are bolted the ribs — massive wTought, 
iron T-shaped beams an inch thick, and made in joints 6 feet long by 2 
deep up to 6 feet below their water-line, where the depth is diminished so as to 
form a deep ledge or an^lo, on which the armour plates and their teak lining 
rest. These immense ribs, except where the portholes intervene, are actually 
only 22 inches apart. Above the keelson, and inside the ribs, are the five box- 
girders we have already mentioned, which go the whole length of the ship, from 
stem to stern, and from which spring diagonal bands, tying ev(?ry rib together. 
The orlop deck is of wood, and 24 feet above the keel ; the main deck is of iron, 
and oasea with wood, and nine feet above the orlop ; the upper deck will also 
be of wrought iron, cased with wood, and seven feet nine inches above the 
main. All these decks are carried on wrought iron beams of the most powerful' 
description, to which both decks and ribs and all are bolted as in one piece. 
The skin” of the ship, as it is termed, which covers all these ribs on the out- 
side, is also of wrought iron, au inch and a quarter thick, under the bottom, to 
nearly one inch thick up to the spar deck. Erom five feet below the water lino 
up to the upper deck comes, in addition to this, the great armour of teak and 
iron over all. This is formed of a double casing of the hardest teak, 18 inchea 
thick, with the beams laid at right-angles to one and other. Over those again 
come th^ plates of iron we have already mentioned, so as in all to case the broad- 
aide of the vessel with 20 inches of solid teak and 6 inches of the very finest 
wrought iron. This tremendous coat of armour, however, is, of course, not 
intended to cover the whole of the vessel. Indeed, with such an entire casing 
it could scarcely float at aU. Only the broadside, or about 220 feet of the whole 
length, is so protected. The stem and stern have no armour plates, but are 
covered with iron plates inch thick, and lined with 24 inches of teak. To 
compensate for the armour, both the stem and stem are crossed and recrossed in 
evei^ direction with water-tight compartments, so that it is almost a matter of 
perfect indilference to those on board the Warrior in action whether they ge* 
riddled with shot or not. It is, of course, needless to say that the whole vessel 
is subdivided! in some 20 places by wTought-iron water-tight bulkheads of ihm 
most soHd description. Those which cut oft the stem and stern fSrom the annour- 
coated portion of the ship are cosed with teak and armour plates below the 
water-lhie, exactly like the broadside of the vessel. Thus, supposing it possibia 
that both Stem and stem could be shot away completely, the fighting portion of 
the vessel would remain as complete and as impenetrable as ever, still opposing 
20 inches of teak with 6 inches of wrought iron to every shot, The bows, as the 
spot where the whole force of the shook must be recCTved in oaee of the vessel 
ever being used to run down an enemy’s ships of war, are strengthened msidsf 
with a perfect web of ironwork, Ko less than eight wrought-iron decks, aa 
inch thick, stretch back Ihnn this part to the armour plates, aliwell as supports 
and diagonal bracings innumerable. The number of gune to be carried on the 
mUm deck is to be 36, of which SO are under the armour coating, and the rest 
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(b?a>tid aft. It is not yet positively decided, though we believe there is little 
doubt thut there will be either 30 or 30 broadside guns on the upper or spar 
deck as well, making her a OO or 70-gnn frigate. AU these jiieces of ordnance 
are to be Armstrong's longest range guns, and throwing shot of lOOlb. weight. 

All the armoui* plates are dogetailed at the edges into one another, 
and fastened through the teak and iron into the inner ribs of the ship 
\^th bolts, which are counter- sunk outside so as to have their head® 
lOvel with the surface of the plate. The total weight of the plates 
required for the vessel is 1000 tons. 

These ihonstrous slabs of armour are formed of scrap-iron with a 
certain proportion of puddled bar-iron, which makes a mixture of 
almost unyielding toughness. Some of them taken to Portsmouth 
have been subjected to the most] severe tests in order to/ascertain 
their capacity for resisting shot and shell, and the remnants of these 
plates are now at the works at Blackwall. They were fired at by 68- 
pounders at a point-blank range of 200 yards. The massive shot 
even at this short distance have failed to penetrate the irqn, though 
they have dinted it to the depth of one and a half or in some cases 
two inches. Six of the shots struck within a circle of almost less 
than two feet diameter. Each after the second shot (which, of 
course, more or less broke the fibre of the iron) tore a narrow cir- 
cular fissure or crack outside the mark of the diameter of the shot 
dint, until at the sixth shot in almost the same place the plate was 
broken and torn apart. Six such heavy shots are never likely to 
strike all in the same spot ; and the Warrior will [herself be armed 
with the heaviest guns in the world, which have sufficient range to 
enable her to commence her action with an enemy at least four miles 
distant. At two miles she herself will be to the enemy out of range 
for all practical purposes, even for the heaviest smooth-bore guns 
yet used in any navy, and at 1000 yards distance a 68- pounder shot 
scarcely dints her iron sides to the depth of half an inch. — Times, 


PROGRESS OF CIVIL ENGINEERING. 

Mr. George Parker Bidder, as President of the Institution of 
Civil Engineers, has delivered an address, the main objects of which 
present many points of high interest. Among these are the following : — 

Hydraulic Engineering, — Mr. Bidder urged the importance of 
the effects of under-draining upon the condition of our rivers ; and 
reverted to his view — that in certain soils and under certain cir- 
cumstances, the effect of under- draining would be to pass less water 
to Ijhe rivers thau had previously flowed into them. If this view be 
oorrect, precautions should be taken to provide for the pdfesible 
eflR^cts of an operation which is, otherwise, so rapidly augmenting 
the feitility of our soil. The prevailing fashion of subverting the 
cesspool system and of introducing outfall sewers, was then ad- 
verted to. One great inducement hitherto held out, had been 
tl\e prospect entertained of employing the sewage for the fer- 
tilkatiou of the neighbouring land. Mainly by the exertions of 
Mr. Hawkesley, C.E., this has been proved a delusion, and 
to a ^eat extent dispelled. Becent investigations have showfi, 
thfti in towns amply supplied with water, the sewage contains 
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if *any, fertilizing qui^ty ; ecrtainly monfe of 
dal Talue. Indeed, a oareful comddimtion of the eeotioxTiy of cmr 
rivers might have anticipated the oonclusion. Look at the course 
of the Thames fiomng through this great city — consider the enor* 
xneus population on its banks, beforcilt reaches the metropolis — ^what 
would have been its condition, had not running waters possessed 
that quality of self-purification which renders the sewage of towns 
of no practical value ? The President announced his intention to 
devote 40^. for the best paper upon the “Eegime of Kivers.” 

Submarine Telegraph Cables . — The experience, up to the present 
time, has altogether been very unsatisfactory — whether we consider 
the condition of the cables laid across the Atlantic, or. of several of 
those submerged in the Mediterranean, and as regards their dura- 
tion after being laid down. It was the opinion of the late Mr. R. 
Stephenson, whilst presiding over the affairs of the Electric and In- 
ternational Telegraph Company, that a cable could not be antici- 
pated to last more than ten years, and he therefore insisted on an 
annual provision being made for this decay. On the other hand, 
there are other companies possessing submarine cables, who will not 
make any such provision. On this subject the Government have 
appointed a Commission to investigate this question, with the most 
ample scope for their inquiries. The inquiry has for its object, not 
only the best form of cable to be laid at great depths in the ocean, 
but also the electrical condition when laid. It is, no doubt, owii^ 
to the want of such a preliminary inquiry, that so large an amount 
of national capital has been wasted in such operations, and espe- 
cially in laying that across the Atlantic. 

Westmhister and Victoria Bridges,-— In conclusion, Mr. Bidder 
thus effectively contrasts the progress of Government works witii 
those undertaken by private enterprise : — There is, within a 
shoit distance, an iron bridge, scarcely even partly completed, 
across the River Thames. There is no doubt that this bridge 
will be substantially and skilfully constructed, but it cannot be 
said to involve any feature of mechanical difficulty; it is con- 
structed in London, and thus commands, in respect of labour and 
materials, the resources of the whole empire. Another iron bridge, 
spanning the River St, Lawrence, in Canada, is entirely oompteted, 
SW is opened for traffic ; this bi idge extends for nearly a mile and % 
half across a stream, having a ourrent varying from seven to ten 
mffes an hour ; it has to resist the pressure of ice aooumidating, 
ooeasionidly, to the depth of thirty or forty feet. The severity of 
the oHmate is such as to restrict l^ie actual period of working to a 
few months in each year ; the iron work and the great proporuon^ 
theiMHed labour was derived firom England ; and a severe mone- 
tary bad idso to be surmounted, whidi latter, however com- 
paratively unimportant in Government operations, exercises a for- 
midable influence on private enterprise. Yet this entire work has 
been executed contemporaneously with the one uncompleted half of 
Westminster Bridge ; thus evidencing what the civil engineer can 
do when hnpelled by the piossure of private enterprise, as oon- 
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trashed with hts exertions when trammeUed hy the fo&trlctions inci- 
dental to the conduct of Government worka. 

THR ©BEAT BBLI/ OF THE WJESTMINSmB PALACE 01,00®:. 

iHthe Year-Book of FactSy pp. 86 — 89, 1859, were fully described 
the raising and hanging of the Great Bell in the Clock-tower at the 
New Palace, Westminster ; and Mr, Jahez James has since read to 
the Institution of Civil Engineers a paper on the process, with some 
account of the four quarter bells. These were cast by the founders 
of the Great Bell, Messrs. Warner ; the third having been con- 
demned as defective, had to be recast. The first, weighing rather 
more than 1 ton 1 cwt., was lifted in three hours ; the second, 
weighing upwards of 1 ton 5 cwt., occupied three hours and a half ; 
the third, which weighed above 1 ton 13^ cwt., took four 
hours. These three bells were raised by means of a sing!© 
chain, made of bars 7-8ths of an inch diameter, and a crab with 
a double purchase. The fourth quarter bell, weighing more than 
S tons 174 cwt., was lifted in six hours by a similar cbmn, 
reeved through a single pulley, and by a double purchase-crab. 
These bells were hung at the four angles of the tower, around the 
large bell, for convenience of sounding. In conclusion, Mr. James 
proceeded to state the experiments that had been made before the 
weight of the hammer and the distance it should fall through were 
finaSy settled. The weight was decided to be 6 cwt. 3 qrs. 10 lbs., 
with a fall Jof thirteen inches. This arrangement for striking the 
hours was continued until (on October 9th) the bell was discovered 
to be fractured in two places. One of the crack^was precisely in 
the same position in this bell as in the former one, exactly opposite 
to the place where it was struck by the hammer, and the other was 
about two feet away from it. The first fracture appeared to be 
about fifteen inches, and the second about twenty- four inches long ; 
but they did not extend through the thickness of the metal, nor 
within two or three inches of the lip. 

In the discussion, it was remarked, that the composition of the 
metal of the bell was not the same as that usually adopted in this 
country and on the Continent, there being a ^ater proportion of tin 
than was customary. It was also thought mat the use of charcoal’ 
smelted copper, as was the case in Kussia, was advantageous. It 
was suggest^ whether the interval between the blows of the hammer 
might not have been too short, and whether the chattering of the 
hammer, due to its not being cleared immediately after strikiugf 
might not haVe a tendency to produce numbness, and hence stun 
the bell and contribute to its fracture. It was urged that the great 
weight and fall given to the hammer must have acted prejudicially. 
These were supposed to be rendered necessary by the thickness of 
thu metal, which had been made considerable, in order to guard 
against accident; but it was contended that it had a contrary ten- 
dency. . — 

THE GREAT EASTERN” STEAM- SHIP. 

This stupendous vessel has occupied a large share of public mtetest 
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'during the past year.* She started on her trial trip on September 
7th ; on the voyage an explosion took place off Hastings, owing to 
some imperfection or neglect in connexion with the casing of one of 
the boilers, when ten firemen were killed, and several other persons 
were severely injured. The effect of the catastrophe is thus de- 
scribed : 

The engineers who inspected the rent masses of iron and other evidences of 
the tremendous force of the explosion Came to different conclusions as to the 
jsmount of steam pressure which occasioned it. The majority generally esti- 
mated it as having been between 4001b. and 600 lb. to the square inch, an amount 
of pressure which, as far as cau be calculated, has never y«t been got by steam. 
TThe highest.pressure boilers for locomotives are only made to wiwistand about 
1501b. to the inch. Even for experimental purposes a pressure of 600 lb. or 
600 lb. steam has never yet been generated. James Watt, in his earliest experi- 
ments on evaporation, made some very small globular boilers on which it was 
said a pressure of 400 lb. was eventually got, but anything approaching to 500 lb. 
orOOOlb. has never ‘been so much as heard of among enrineerstill the present 
most unfortunate occurrence. Gunpowder when exploded expands 800 times its 
bulk, and when steam is super-heated to an intense degree the water becomes 
utterly decomposed into its constituent gases, oxygen and hydrogen, which, 
when brought into contact with any’ red-hot surface, recombine with the most 
fearful explosion. This was exactly what took place on board the Great Battet'v., 
And the blow-up in its force was precisely similar to what would have taken 
place had the space between the inner and outer casing of the funnel been filled 
with gunpowder instead of steam. 

The above trial and subsequent trips have been minutely 
detailed in the daily journals. In that from Portland to Holyhead, 
in October, the vast size and speed of the engines are illustrated by 
the fact, that at ten revolutions the paddle-wheels dashed through 
the water at something like 1600 feet per minute, and the screw re- 
volved at 2500.^ When accomplishing this, the consumption of fuel 
was at the rate of 260 tons a day for both engines, the indicated 
power being nearly 5000 horses — about 2000 horses for the paddles 
and a little over 3500 for the screw. Nevertheless, the trial 
trips have been imperfect successes. Mr. Bidder, as President 
of the Institution of Civil Engineer, thus feelingly referred to 
the vessel as the opus maximiim of Brunei: — '‘There does not 
appear to be any reason why she should not be mechanically 
successful ; but all who have had extended experience in our 
profession are aware, that in all experiments there will arise certain 
phenomena, which no human foresight can anticipate. Now, seeing 
tliat the Great Eastern is six or seven times the bulk of any existing 
vessel, and seeing that this, of necessity, involved the application of 
two sets of engines, two kinds of motive power— the paddles and the 
s^rew-propeller — bearing also in mind, that she was intended to 
encounter head seas at a speed never hitherto contemplated, and 
hnowing also the enormous forces which ordinary vessels have to 
withstand in heading the waves, however slowly in heavy weather, 
it might reasonably be expected, that in many respects her fiirst trial 
would be somewhat disappointing. I sincerely hope, and I am sure 
that i carry your sympathies with me, in trusting, that there sUJl 
remain in this country, sufficient skill, enterprise, and co-operative 
action, to bring this great experiment to a real test, and thus to 
complete the most fitting memorial to the fame of/>ur deceased friend,” 
♦ Very fully described iu the Tear-Book qfFaeUf 1858. 
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SUPETl-HKATED STEAM. 

The idea of working engines by Super-heated Steam, and the im- 
mense saving of fuel and increase of power it would effect, was, we 
believe, first started many years ago by Mr. Howard, and subse- 
quently by Dr. Haycraft. The difficulties, however, in the way of 
its adoption at that time, and the undue estimate of the importance 
of the principle, prevented those gentlemen from realizing very great 
practical results. At a later period the matter was again taken up 
% an American engineer — Mr. Weatherhead — who, however, only 
super- heated a portion of the steam and mixed it with common steam 
in its way to the cylinders. The success which attended even this 
partial application of the process again revived the idea, and en- 
couraged other engineers to turn their attention to the subject. The 
result of these renewed efforts is that several methods of securing the 
great economy to be effected by super-heating the steam have been 
under trial. The value of the improvement on the score of economy 
in working may be best illustrated by a single fact, namely, that the 
Peninsular and Oriental Company*s bill for coal annually amounts to 
the enormous sum of 700,000Z. ; and that by working their vessels 
with super-heated steam properly applied, it is become almost certain 
that, without any detriment to the machinery, from 28 to 30 per 
cent, of this gigantic outlay can be saved. As to the various pro- 
posed methods of super- heating steam, it may be briefly explained 
that the conditions required to be fulfilled are perfect simplicity of 
arrangement with ready control over the apparatus ; that it should 
be so placed as not to be liable to accidental injury in the engine- 
room ; and that the heat employed for super-heating the steam should 
be waste heat which has already done its duty in the boilers and is 
passing away. 

All these conditions have been most satisfactorily fulfilled by Mr. 
Penn in the new engines on board the Peninsular and Oriental Com- 
pany’s ship Valetta, which were tried down the Thames for the first 
time on April 21st. The Valetta was for many years the mail-boat 
between Marseilles, Maltii, and Constantinople. While thus em- 
ployed she had Penn’s engines of 400 horse- power, and to work these 
up to an average speed of fifteen miles an hour required a consump- 
tion of fuel of from 70 to 75 tons of coal per day. At no time was 
it less than from 45 to 55 tons. These engines have now been re- 
moved to a vessel nearly double the tonnage of the Valetta, and the 
latter fitted with engines by Mr. Penn on the super-heatingt prin- 
ciple. His method of doing this is to place in the smoke-box of the 
boiler, through which the hot air from the furnace first passes, as 
large a number of small pipes as is consistent with allowing a free 
draught from the furnaces. Through these all the steam from the 
boilers passes in its way to the cylinders. By this plan an immense 
heating surface in the pipes is secured ; the steam is in a subdivided 
form, BO as to be readily acted on ; and the waste heat from the fur- 
nace is utilized at the point where its intensity is greatest, and where 
the greatest conveniences exist for applying the apparatus. By 
means of three ordinary stop-valves the whole contrivance can bo 
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shut in or off from the engines at pleasure. In ordinary engines 
steam leaves the boilers at about 250 but declines from this tem- 
perature in its way to the engines to 230“, undergoing from conden- 
sation a still greater and more serious diminution of heat in the 
cylinders. From these causes, and also from the immense quantity 
of waste heat which escapes through the smoke- box and up the 
funnels, there has always been a theoretical loss of steam power 
amounting to 40 per cent., as compared with the coal consumed. It 
is tills loss of power and waste of heat which the super- heating pro- 
cess is intended to prevent ; and which will, of course, allow a reduc- 
tion of from 28 to 30 per cent, on the fuel now consumed. 

By the super-heating process the steam is raised in passing along 
the pipes in the smoke-box (where the heat is about 650“) from a 
temperature of 250® to 350®, and so enters the cylinders at 100® in 
excess of the temperature due to its pressure. This extra heat is, of 
course, rapidly communicated to the metals, and prevents the cour 
denaation in the cylinders or other parts of the engines, which would 
otherwise, of course, take place. Singularly enough, a smaller 
amount of cold water is required to condense the steam at this high 
temperature of 350® than when at the ordinary heat of common steam. 
The trial trip of the Valctia was most satisfactory, not only as re- 
gards the engines, but still more so as to the application for the 
super- heating process. At the measured mile at the Lower Hope, 
near the Nore, the result of repeated runs gave an average speed of 
nearly 14 J knots per hour, thus realizing with engines of 260 horse- 
power, and a small consumption of fuel, the same rate of speed as 
had been gained with her previous engines of 400 horse-power, and 
a consumption of 75 tons of coals per day. The super- heating appa- 
ratus evidently effected a most important saving in fuel, but until 
an average of many days' working was obtained it was difficult 
to estimate the exact amount economized. There seems, how- 
ever, every reason to believe that an average of 14 knots an hour 
can be obtained with a consumption of only from 24 to 26 tons per 
diem. The thermometer during the trial indicated in the steam 
mpes an addition to the ordinary temperature of 100°, which Mr. 
Fenn believes to 1^ enough for all practical purposes of super- heating. 
Even when making from 33 to 34 revolutions per minute, and drivu^ 
the vessel against a strong head wind and tide, it was impossible to 
consume all the steam generated, which was blowdng off from both 
boilers all the trip. The engines are remarkable for the extraordinary 
beanfcy and simplicity of their proportions, qualities well known in 
all engines from Penn and Sons, and which, combined with the 
atren^h of the materials and perfection of the workmanship, make 
this firm the foremost in the world for machinery of this descrip- 
tion. Both cylinders are oscillating, of 62 inches diameter, and with 
a stroke of 4 feet 6 inches. The paddles are on the feathering 
principle, and the boilers of Lamb and Co.’s patent. During the 
whole course of the trials, and when going at one time nearly 16 
knots, there was no perceptible vibration, even at the end of the 
•nioon nearest to the engines. When it is remembered that the 
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sup0r*heating process wbicli can effect such important results is 
capable, as we have said, of application to steam machinery of evei’y 
kind, including even locomotives, it cannot be doubted that the 
trial of April 21st, and its great success, is one of the most im- 
portant events for the progress of steam which we have had to 
chronicle for many years. — Thiies, 

Upon this coinnmniqation, the Hon. Major Fitzmaurice writes 
to the same journal : — 

It is now twelve years or more since I was engaged in experi- 
ments at Woolwich Dockyard, introducing high-pressure engines for 
ships, launches, and gunboats, and I then endeavoured to introduce 
super-heated steam, in order to reduce the size aud weight of 
boilers in small boats. 

was laughed at by several eminent engineers for endeavour- 
ing ‘ to roast the steam after it had been boiled’ (for that is lite- 
rally the process), by introducing coils of- pipe into the smoke-bo 2 C ; 
and I have the identical drawings by me at this moment. My 
principle was, that the lateral heat of a flame is nothing as com- 
pared with that at the point, and that the great mass of caloric 
always runs in the direction of the flame. I believe, for this reason, 
the extraordinary fact has often been seen, that, when two men are 
walking together in a thunderstorm, one is killed while the other is 
only severely scorched. The point of the flame has entered one, 
while the other lias only felt the lateral rays. Having spent many 
thousands in the advancement of science, all I ask for is credit where 
it is due.” 


jonson’s marine-engine governor. 

A PAPER has been read to the Institution of Mechanical Engineers 
by Mr. Maudslay, upon this invention, to prevent the engine 
from running off at an excessive speed, when the resistance of the 
water to the screw-propeller or paddle-wheel is suddenly removed by 
the pitching or rolling motion of the vessel in stormy weather. The 
Governor consists of a piston working in a cylinder, the bottom of 
which communicates with an opening through the side of the vessel, 
as near as possible to the propeller or paddle-wheel ; the pressure of 
water in the bottom of the cylinder thus corresponds exactly with the 
depth of immersion of the propeller, and tends to raise the piston, 
which is loaded on the top by an adjustable spring, and connected, 
by bell-crank levers and links with a throttle- valve in the ste^i pipe 
of the engine. When the motion of the vessel causes the propeller 
to be less deeply immersed, the pressure of water in the cylinder is 
diminished, and the piston is forced down by the spring above, 
closing the throttle- valve to the required extent, and preventing the 
speed of the engine frotn increasing ; while, on the other hand, when 
the propeller is more deeply immersed, the pressure in the cylinder 
is increased, and raises the piston, opening the throttle-valve and 
admitting more steam to the engine, so as to maintain the tequired 
speed * the object being to control the speed of the engine belcMre it 
h^ time to clmnge sensibly instead of waiting for a change of speed 
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in the engine to bring the governor into action, as in the case of the 
ordinary engine governor. 

DENSITY OP STEAM. 

Mr. W. Fairbairn has communicated to the British Association, 
his “Experimental llesearclies to determine the Density of Steam at 
various Temperatures.” The object of these experiments was to 
verify or correct the theoretical formulae and speculations in regard 
to tlie relation between the specific volume and temperature of steam. 
The experiments were conducted on a novel and original principle, 
applicable to any temperatures and pressures capable of being sus- 
tained by glass vessels. The determinations were made at pressures 
varying from ten to fifty atmospheres. They uniformly show a de- 
cided deviation from the law for perfect gases, and in the direction 
anticipated by Professor Thomson, the density being uniformly 
greater than that indicated by the theoretical formula of Gay-Lussac 
or Dalton, Dumas, and others. The author hopes at the next 
meeting of the Association to lay before the Section results which 
will determine the value of super-heated steam, its density and 
volume, as compared with the pressure, at all pressures varying from 
that of the atmosphere to 500 pounds on the square inch. Pro- 
fessor Macquome-Rankine and Dr. Joule expressed their opinion of 
the mat value of Mr. Fairbairn’s researches, and trusted that ho 
would continue them. 


SURFACE CONDENSATION. 

Dr. Joule has communicated to the British Association his re- 
searches “On Surface Oondeusation.” The author described the 
experiments he had made on this important subject. A peculiar 
arrangement he had introduced gave a very increased effect to 
a given surface. In this arrangement a copper spiral was placed 
in the water spaces. The spiral had the effect of giving the water a 
rotatory motion, which was thus compelled to travel over a larger 
surface than it would otherwise. He also pointed out that he had 
succeeded in producing a better vacuum than the temperature of the 
condensing and condensed water appeared to warrant, and that 
thus a fresh and unexpected advantage was proved to belong to the 
system of surface condensation. ♦ 

A discussion took place, in which Professor Macquorne-Rankine, 
Messrs. A. Taylor and W. Smith, took part ; and a wish was ex- 
pressed that Dr. Joule would continue his important researches 
and give the results at a future meeting. 


STEAM TRANSPORT, AND THE CONSUMPTION OF COAL. 

A PAPER has been read to the British Association “ On Mercantile 
Steam Transport Economy as effected by the Consumption of 
Costh’^ »hy 0, Atherton, Chief Engineer ol the Royal 

; Woolwich. — This is the third and concluding paper on 
tpl#ject. 

;S^.. T. Webster pointed out that in Mr. Atherton’s first ^mper on 
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this subject he had taken the consumption of coal in marine engines 
at 41b. per indicated horse-power per mile, while in his present 
paper it was taken as low as 2^ lb. This was a gratifying fact, 
showing the progress which had been made. He believed it was 
due mainly to the use of super- heated steam and the increased adop- 
tion of the principle of expansion. He thought the public were 
indebted to Mr. Atherton for his labours, which he trusted would 
result in the establishment of a unit of displacement and horse-power, 
in lieu of the tonnage measurement at present adopted. Mr. W. 
Hairbairn bore testimony to the great value of Mr. Atherton’s 
labours ; he recollected when from 7 lb. to 10 lb. per indicated 
horse-power was the general rate; that had been reduced to 41b., 
and it was now from 2 lb. to 2 J lb. Super-heated steam had doubtless 
been the cause of this economy. Mr. M 'Connell considered that 
super-heated steam was in reality dry steam. 


STEAM SUPERSEDED. 

Dr. a. H. ENSMAN,of Stettin, proposes, as a Substitute for Steam, 
carbonic acid in the solid form, and anticipates that his discovery (?) 
will lead to the navigation of the atmosphere with balloons. It is 
nearly a quarter of a century since Thilorier succeeded in producing 
solid carbonic acid ; and the process of making it has since been, 
much simplified by Faraday and Natterer. Faraday has stated 
that carbonic acid is a singular substance, on account of the high 
pressure which emanates from it in passing from the solid state ; 
there is nothing equal to it in this respect. Its vapour is said to 
have an enonnous pressure which increases with its temperatime. 
At Zero, it is equal to 23 atmospheres ; at 16 degrees, to 29 
atmospheres; and at 32 degrees, to 38 atmospheres. The only 
difficulty was the production of the solid acid in sufficient quantities ; 
but Natterer has succeeded in obtaining several pounds at once, and 
his apparatus, which will stand a pressure of 2000 atmospheres, is 
now sold in Vienna for 101. We are not told the cost per pound of 
the acid, nor its economy as compared with steam, 

STEAM-BOILER EXPLOSIONS. 

Mb. T. Archer, Jun., has patented certain improvements in 
apparatus for preventing Explosions of Steam-boilers. Here the 
supply valve is enclosed in a case having an opening at the top, 
through which the rod of the safety-valve passes ; and by which steam 
passes from the boiler when the safety-valve is somewhat^ raised. 
On the rod of the safety-valve there is another valve, which, when 
the safety-valve is raised beyond a certain point, closes the opening 
in the top of the case, causes the steam to pass through a pipe 
which leads from the case to the interior of the funiace of the boiler, 
and so damps the fire and reduces the pressure on the boiler. Steam 
is also caused to pass on to the fuel in the furnace when the water in 
the boiler gets too low. This is accomplished by a float in bniler 

having a rod attached to it, which passes through a in 

the top of the boiler. , This rod also passes through a hole in a 'pro- 
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longation of the weighted roller, which keeps down the safety-valve, 
and on the end of the rod tliere is an enlargement which cannot pass 
“tiirotagh the hole in the lever. Thus, when the water in the boiler 
gets too low, the w^eight of the float depresses the arm of the lever 
through w^hich the rod passes, lifts the arm of the lever which keeps 
down the safety-valve, and allows the steam to pass on to the fuel 
in the furnace. — Mechanic^' Magazine. 


IMPROVEMENTS IN STEAM NAVIGATION. — CONSUMPTION OP 
SMOKE. 

The following noteworthy facts have been stated to the Mecha- 
nical Section of the British Association. 

Mr. J. Oldham referred to the use of Silver’s Marine Governor 
for steam-engines on board ships, which are stated to be so sensitive 
in their action that the slightest pitching motion is at once indicated, 
and the steam admitted or excluded as tjie case may require. 

Mr. A. Henderson, in reference to Silver’s steam governor, which 
had been mentioned by Mr. Oldham, said he believed it to be a most 
valuable invention, and in connexion with Luntley’s steering appa- 
ratus, which had been fitted to the Gy'eat Eastern, would place the 
control of a i^team-ship directly in the hands of the captain. 

Mr. Oldham, in reply to a question from Mr. Eddison, stated that 
there was a decided economy in fuel arising from the consumption of 
smoke, but even if there were not, it was worth all the trouble to 
get rid of the dense clouds of smoke at sea, which frequently led to 
collisions, and were worse than fogs, 

Mr. W. Fairbairn had paid great attention, for many years past, 
to the subject of smoke consumption. The principles on which this 
depended wore now well known, and there were an infinite number 
of contrivances by which the object could be attained, but in all 
cases their efficiency depended on the care of the stokers. He be- 
lieved that it must be made the interest of the stokers to get rid of 
the smoke : let there be premiums for them when there was no 
smoke, and fines when smoke was made ; and he saw no difficulty 
in getting rid of the nuisance entirely. With reference to Silver s 
governor, it was an extremely ingenious invention, and he had no 
doubt of its efficiency and its value on boaid ship. On land there was 
nothing equal to the revolving valves originally invented by Watt, 
but these were not applicable to marine engines. 

Mr. Oldham, in reply to a question from Admiral Moorsom, in 
reference to Griffith’s screw-propeller, said that so far as his expe- 
rience went there was nothing equal to Smith’s original propeller in 
form, though a third thread was now used which increased its 
efficiency. 

Mr. W. Smith pointed out that, looking tp the experiments which 
had been made on hoard H.M. Yacht, the Victoria and Albert, and 
lately on board H.M.S. Doris, Griffith’s screw had proved to be the 
best. Silver’s governor was now on trial in forty ships. It saved 
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the engineer s special attention to the throttle-valve when a heavy 
«ea was running. Frequently in such cases, at present, the engi- 
neer, to avoid the incessant watching of one valve, often shut off half 
eteam, which, though it insured safety, was a considerable loss in 
point of economy. Tlie space required for one of these governors 
was 8 ft. by 2 ft. 6 in. The number of revolutions of the momentum 
was about 130 to 140 per minute. 

Mr. T. Webster remarked on the great progress that had been 
made during the last twenty years with regard to the prevention of 
smoke. This showed the value of such discussions as these at meet- 
ings of the British Association. He called attention to the fact, 
that at the time when the Act for the metropolis was passeil, the 
potteries were specially exempted from its operation, it being then 
asserted that it was impossible. Such, however, had been the pro- 
gress of science, that the difficulty had been so far overcome and the 
exemption had been repealed ; and pottery kilns were now subject 
to the same penalties as other furnaces. The prevention was effected 
by applying the same principles which had been applied in the other 
oases. These principles had been well laid down and explained by 
Mr. C. W. Williams, in the Essay which had gained the prize at the 
-Society of Arts. 


NEW IRON STEAM BATTERIES. 

The Admiralty have in course of construction four Iron Steam 
Batteries, or Steam Frigates. Tliey are to be cased with iron of the 
eame thickness (42 inches) as that used in the old floating batteries, 
but the vessels, when completed, will sit more lightly on the water, 
and will be far more elegant in appearance, and, in fact, will be 
hardly distinguishable from an ordinary frigate. They will have 
great beam, nearly equal to that of the Great Eastern, Their superior 
lightness over the old floating battery will be due to their being only 
partially covered with plates, which will be confined to the sides of 
the vessel above and for a short distance below the water-line, and 
neither the head nor the stern of the vessel will be covered. The 
head will be fitted with a false bow or sheathing to conceal her real 
purpose, that of running down hostile vessels, but after her first 
■encounter with an enemy, this false bow will be broken, and will 
fall off. 

The tonnage of each vessel is 3668 tons, builders’ measurement, 
and each will cost from 157,724?. to 161,392?. This, it must be 
remembered, is for the mere hull of the boat ; and as her equipment 
will necessarily be very expensive, and her engines of immense power, 
we shall take a low estimate of the cost when we assume that each 
vessel, will, when ready for sea, cost about a third of a million of 
money. These, however, are only the smaller steam batteries ; those 
already building of 6000 tons will cost upwards of a quarter of a 
million, or 264,000?., for the hull alone, and when fitted for sea will 
not cost less than half a million of money each . — ISteam Ship^^ing 
{kisette. 
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THE NEW SCREW LTNE-OF- BATTLE SHIP, VICTORIA, ^ 

This magnificent ship, which was launched last sui^^nier, from 
Portsmouth yard, in the presence of Her Majesty and the Boyal 
fam0y, deserves particular notice as being larger than any lirie- 
of-battle ship now afloat, and also as being the first three-decker 
that has been designed expressly as a screw-steamer. Her actual 
displacement when at her load-line will amount to very nearly 7000 
tons, which is greater than that of every other ship of war by nearly 
lOOO tons ! 

We have at present afloat five screw three-deckers — the Marl- 
horoiigJi^ Royal Sovereign, Duhe of Wellington, Royal Alhcfi t, and 
Royal George. These were originally designed for sailing ships ; 
the first three by the late Surveyor of the Navy, Sir William 
Symonds ; the Royal Albert by the late Mr. Oliver Lang. The 
Royal George was built on the lines of the old Caledonia, and was 
launched at Chatham in 1827. To adapt these vessels for the recep- 
tion of the screw, they were altered as follows : — The Marlborough 
was lengthened in midships and at each end, and was also increased 
slightly in breadth ; the Duke of Wellington and Royal Sovereign 
were lengthened in midships and by the stem ; the Royal Albert was 
lengthened by the stern ; and the Royal George only had the screw 
aperture cut in her deadwood, and was not lengthened at all. 

The following table shows the comparative principal dimensions 
of these ships and of the Victoria. 


Kume. 

Guns. 

Horse 

Power. 

Length 

between 

Perpendic. 

Extreme 

Breadth. 

Depth in 
Hold. 

Burthen in 
Tpn§, 




ft. in. 

ft. in. 

ft. in. 


Royal George . . . 

102 

400 

205 7 

54 6^ 

23 2 

2616 

Royal Albert .... 

121 

600 

232 9 

61 0 

24 2 

3726 

Duke of W ellington . 

131 

700 

240 G 

60 1 

24 8 

8771 

Royal Sovereign . . 

131 

800 

240 G 

60 0 

24 8 

3769 

Marlborough. ... 

131 

8(K) 

245 6 

Cl 2 \ 

25 10 

4000 

Victoria 

121 

1000 

260 0 

60 0 

26 10 

4112 


It will be observed that the Victoria, though larger than the 
Marlborough, does not carry so many guns. The armament of the 
Victoria is, however, the heavier of the two, as she carries oi#the 
middle and lower decks nothing but 68-poundcra, as will be seen by 
the following table ; — 



Ins. 

Cwt. 

Feet, 

No. 

Lower Deck . , 

. . 8 

... 65 ... 

9 

0 


Middle Deck . . 

. . . 8 

... 65 ... 

9 

0 

30 

Main Deck . . 

. . 32pr8. 

... 66 ... 

9 

6 

32 

Upper De<;k . . 

. . . 32 prs. 

... 42 ... 

8 

0 


Do. do. . . 

. . 68 pr. pivot 95 ... 

10 

0 




Total . 


, 

. 121 


The engines of the Victoria are by Messrs. Maudslay, Sons, and 
Field, and are of the nominal power of 1000 horses. — Mechanics' 
Magazine. 
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V We ma^Miere direct attention to an able series of papers on Ship- 
building, in the Mechanica^ Magazine for the past year» by Mr. E. 
J. Reed, one of the editors of that journal. 

NEW IRON STEAM RAM. 

Of the invention of the Steam Ram, we gave some details in the 
Year-hook of Facts, 1859, pp. 81, 32 ; and we have now to report 
the progress of a gigantic work of this class. The English Govern- 
ment have building a wrought-iron vessel of immense size, strength, 
and steam power, specially adapted as a vessel of war, and for 
running down ships of the largest kind, not even excepting the 
Great Eastern itself. The contract for this tremendous engine of 
modern war has been taken by the Thames Ir' Shipbuilding Com- 
pany, and sufficient progress has been made with the ironwork to be 
used in her, to make it certain that she will be afloat and fitting for 
sea by J une next. Her dimensions will be — extreme length, 380 
feet ; breadth, 58 feet ; depth, 41 feet 6 inches ; and her tonnage no 
less than 6177 tons. The weight of the empty hull will be 5700 tons- 
The engines are to be by Penn and Sons, of 1250-hor8e power, and 
of these we shall give a description on another occasion. Their 
weight with boilers will be 950 tons ; she will carry 950 tons of coal, 
and her armament, masts, stores, &c., wiU amount to 1100 tons 
more. Thus, at sea her total weight will be about 9000 tons, which 
will be driven, when so wanted, through the water against an 
enemy's ship at the rate of 16 miles an hour. It is difficult by mere 
description to give an adequate idea of the tremendous strength with 
which this vessel is to be built. The keel, or rather the portion to 
which tho ribs are bolted, is made of immense slabs of wrought scrap 
iron, an inch and a quarter thick, and three feet six inches deep. 
From this spring the ribs — massive wrought iron T-shaped beams, 
which are made in joints about five feet long by two deep, up to 
where the armour-plates begin, five feet below the water-line. These 
beams are only 3 feet 8 inches apart, while, for a distance of 10 feet 
on each side of the keel, they are bolted in at only half this distance 
asunder. Five feet below the water-line the armour-plates commence, 
and, to give room for these, the depth of the rib diminishes to about 
half, or nine inches. Over the ribs, and crossing transversely, are 
bolted beams of teak a foot and a half thick, and outside these again 
come the armour-plates. Each of these plates is to be 15 feet long 
by 4 feet broad and 44 inches thick. Several of them have been 
made by the company of puddled iron, of annealed scrap iron, ^nd 
of scrap iron unannealed ; and experiments are now being made at 
Portsmouth with a view of testing practically which best withstands 
the tremendous attack of 68-pounders. It is almost needless to say, 
that each plate is the very perfection of material and manufacture. 
These ponderous slabs go up to the level of the upper deck. The 
orlop deck will be of wood, and 24 feet above the keel. The main 
deck will be of iron, cased with wood, and 9 feet above the orlop* 
The upper deck will also be of wrought iron, and 7 feet 9 inches, 
above the main. 
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All the decks ore carried on wrought- iron beams of the most 
powerful description, to which both the ribs and iroil decks are 
bolted ; while along the whole length of the vessel, from stem to 
«tem, are immensely solid wrought-iron beams at intervals of five 
feet inside the ribs, which are again crossed by diagonal bands, 
tying the whole together in a perfect network. The armour-plates 
•are not intended to shield the whole vessel, only the fighting portion, 
about 220 feet of the broadside, being thus protected. This broad- 
side, however, will mount 14 of the Armstrong 1001b. guns, which, 
with two broadside guns on the upper deck and two pivot guns of 
the same kind forward and two aft, will give her a total armament 
of 86 guns, each throwing a 1001b. shot over a range of nearly six 
miles. Neither the bows nor stern have any of the large armour- 
plates, but are coated with wrought-iron plates of nearly one inch 
And a half tliick over two feet of teak, which will offer sufficient 
resistance to prevent most shots from going through. But to com- 
pensate for this apparent deficiency, both bows and stern are so 
crossed and recrossed in every direction with water-tight compart- 
ments, that it is a mattei- of perfect indifference whether they get 
riddled or not ; and each of these ends is shut off from the engine- 
room and fighting portion of the ship by continuous massive wrought- 
iron transverse bulkheads. So that, supposing it possible that both 
stem and stem could be shot away, the centre of the vessel would 
remain complete and impenetrable as ever, still offering in all 24 
inches of teak coated with 5 inches of wrought iron to every shot. 
But both stem and stern are built inside of such immense strength 
that coating with armour-plates would be almost superfluous. The 
bows, as the spot where the whole shock must be received in running 
-down ships, are inside a perfect web of ironwork, strengthened back 
to the armoui'- plates with no less than eight wrought-iron decks an 
inch thick, and crossed and re-crossed in all ways and methods with 
diagonal bracings and supports. 

In the design sent into the Admiralty by the Thames Shipbuilding 
Company, the shape of the bows was made exactly after the outline 
of the neck and breast of a swan wlien swimming. Thus the point 
which would strike an enemy’s vessel was the “breast,” which was 
placed under the water-line. In the Admiralty model, according 
to which the “ram” is to be built, tho bows form an obtuse angle, 
the point of which is just level with the water, receding back at a 
afather sharp slope both above and below it. This peculiar shape, 
Iiowever, will be concealed under the usual figurehead and forward 
igear with a light artificial cutwater of wood, so that apparently the 
vessel will be an ordinary frigate of the largest size. The Admiralty, 
no doubt, intend by these devices to disguise her real character, but 
we need hardly point out how utterly fiitile such an attempt would 
be. Once a general engagement was commenced, the “ram” would 
be able to pursue her mission of destruction by running into the 
stems of the enemy’s vessels almost without hindrance. The mode 
in which she attacks will be to run straight at the enemy, taking 
ihim if j) 0 ssible in the stern or q^iarter, all the men on deck retiring 
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to the stern to avoid injury from falling spars. When about half tlie 
vessel’s length from the enemy, the engines are to be stopped and 
the engineers stand by to reverse the engines in order to clear her 
from the wreck of her antagonist before the latter goes down. It is 
calculated that striking a line* of- battle ship in the stern, the ram 
would sink her within three minutes. The bowsprit will, we believe, 
be telescopic, in order to be housed on board with the anchors before 
striking the enemy, that there may be no chance of becoming 
entangled with the wreck of the sinking vessel. It has however, yet 
to be explained how she is to get rid of her own wreck of masts and 
spars, and above all what precautions will be adopted to prevent any 
chance of the rigging fouling her screw. The cost of the hull will be 
about 200, 000^., the engines about 75,000^., and her fitting for sea 
about 45,000^. more — or 320,000Z. in all. If she only does one-half 
of what may fairly be anticipated from her, she will be cheaper to 
the nation than a dozen sail-of-the-line. We abridge these in- 
teresting details from the Tmm journal. 


SIR HOWARD DOUGLAS’S IMPROVED SCREW PROPELLED. 

Sir Howard Douglas has long devoted his attention to the 
improvement of the Admiralty Screw, and his exertions have been 
successful. The main object was, of course, to ascertain the shape 
of a propeller which would diminish vibration while exerting increased 
power, and therefore obtaining increased speed, so as to prevent the 
unpleasant effect produced by the constant tremulous vibration in the 
stern of a ship while the screw is in motion, which is dangerous ; and 
the injury done to the stern by the constant shake of the screw may 
produce results to be dreaded. Of course, whenever there is great 
vibration there is loss of power somewhere, and the force that should 
here be exerted to propel the ship is lost in shaking her frame to the 
very centre. This most unprofitable result Sir Howard Douglas’s 
experiments showed conclusively was due to the angular fan-shaped 
form of the Admiralty screw, and caused by the sudden and violent 
reaction of the disturbed water in the screw frame as the propeller 
entered and emerged from it. The rectilinear edges are in this 
respect highly dissidvantageous, since the whole of an edge enters 
and leaves the water at once on each side of the aperture of the 
screw-frame, within which aperture the water is comparatively in a 
quiescent state as regards propulsion. This led Sir Howard to see 
that if the leading corners of a screw blade were curved, *‘they 
would slide obliquely and continuously through the water like a screw 
formed with an entire feather, so that at no moment would there be 
Any shock or discontinuity of action.” The result of this important 
discovery Sir Howard communicated to the Admiralty, but three 
engineers were against the proposed improvement, and considered 
that, to cut off the “leading corners” of the Admiralty screw would 
be to deprive it of half its propelling force. Sir Howard, however, 
took out a protective patent for his improvement, which is registered 
AS consisting, first, in a modification of the form of the blades, so 
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that the advance or leading edges of the propeller blades shall receive 
less shock in cutting through the water, and therefore produce a 
more equable action of the propeller, resulting in less tremulous 
motion in the stern of the ship when under way, and also steadying 
and equalizing the propelling force. For this purpose the advance 
edge of the screw blade is of a convex curved form, so that the 
curve of this edge of the blade at the extreme end is in rear, as re- 
gards its position in the screw, of the inner termination of the curve, 
or that next the centre. The leading edges of the screw, in fact, 
when looked at in profile, lesemble a wavedine similar to Hogarth’s 
line of grace and beauty, the two curves meeting in the centre at the 
boss or axis of the screw. By this form of the advanced edges the 
transition in entering and leaving the opening in the deadwood or 
screw-frame of the ship is easy and gradual ; vibration in the stem- 
frame is reduced to its lowest point, and the whole force of the screw 
employed to propel the Vessel. 

A full detail of this improvement and its value to the service has 
been published by Sir Howard Douglas in his work on Naval War- 
fare with Steam. Nothing, however, was done towards cutting ofit 
** the leading comers” of the screws, as Sir Howard had recom- 
mended ; but in J une last, Her Majesty’s frigate Doris was ordered 
to Spithead to make certain trials with various kinds of screws, but 
more especially of tlie comparative merits of Griffiths’s screw and 
the common Admiralty screw, with its leading corners cut olf. The 
result of these trials (detailed in the next page) showed that 
when competing with three of Griffiths’s best screws (which were 
the best of all sets of improvements tried), the Admiralty screw, with 
its leading comers cut off as Sir Howard bad recommended, was far 
better than two of the three, and very little inferior to the best of 
all. The value of the improvement was therefore put beyond a 
doubt, for the trial naturally ci'eated the impression that had a screw 
been specially made on Sir Howard’s plan, instead of having its 
leading comers roughly cut off for the occasion, it would have 
distanced all competitors, both as regards increased speed of the 
vessel and diminished vibration at the stern. This was a great 
victory for Sir Howard’s principles, and accordingly he received 
congratulations from all but the Admiralty, which alone made no 
sign. Sir Howard then wrote to the Admiralty, who replied that 
his improvements of 1858 had been tried previously by the Ad- 
miralty onboard Her Majesty’s yacht Faii'y in 1853. Now, this latter 
assertion is very far from being correct. The trials made on board 
the Fairy six years ago were with screws of a peculiar form, cut 
down into any or almost no form whatever. The screws, too, were 
utterly different in principle and pitch from the Admii’alty screw 
which Sir Howard proposed to improve, while the trials them- 
selves may be regarded as conspicuous failures, inasmuch as they 
resulted in nothing, and left the old fan -shaped Admiralty screw 
precisely as it was, and as it has remained till the present improve^ 
ment of Sir Howard. The gallant veteran has replied to the Ad- 
miralty, calmly persisting in his claim to the merit of having ori- 
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ginated the improvement, and hinting strongly that the attempt of 
the authorities to refer back the improvement to the meaning- 
less trials of 1853 with totally different screws looks very like 
trying to rob him of the honour due to his skill and perseverance in 
having been the first to see and the first to work out this important 
modification of the screw-propeller principle. So the matter remains 
at present. We abridge the above from the Times of August 27th, 
1859. 

The writer next refers to another important improvement of the 
screw, to prevent its being fouled by rigging or hawsers. In the whole 
of Her Majesty’s navy not a single vessel is provided with any 
appliance to ward off this most obvious and most serious disaster. 
In Sir Howard Douglas’s improved form of screw, the curved 
edges have, besides the advantage of readily throwing off any' 
floating materials that may come in contact with them, that of not 
being so liable to be broken by their oblique collision with large 
spars. The angular parts of the common screw are far more likely 
to be hitched by ropes than the rounded extremities of the form 
which Sir Howard has now, we hope, introduced to the navy. 
These curved edges, he also suggests, should be fitted with sharp 
gun or other hard metal edges, so that as the screw revolved in 
the water its power would divide any rope or spar like a power- 
ful circular saw. But his main recommendation as a remedy for 
this great evil is a contrivance that will enable the propeller to 
clear itself of any floating wreck of rigging which may hitch upon 
the screw in its rotation ; and which, being drawn down to the root 
of the blade, would be wound up on the boss so tightly as to disable 
the propeller or break the screw- shaft, if the engines were not in- 
stantly stopped. For this manner of clearing the screw Sir Howard 
proposes to employ powerful and sharp knife-edges, firmly fixed to 
the metal trunk in which the screw works, and close to both edges 
of the blade, in such a manner that any rope that may have hitched 
on the boss would be acted upon during the revolution of the screw 
as a body revolving in a turning lathe is acted upon by a chisel. 
Thus, revolving with a force derived from the power of the engines, 
the rope must be drawn into and along the knife-edges, causing them 
to exert a drawing cut sufficient to sever any rope, whatever its 
strength or thickness, and so clear the screw at once of what would 
otherwise be the most dangerous and perhaps fatal entanglements. 
This simple bat most efficacious plan we trust soon to see generally 
introduced into both the Koyal and merchant navies. ^ 


EXPERIMENTS WITH SCREW PROPELLERS. 

The series of screw trials concluded by the Doris are the most im- 
portant that have yet taken place since the introduction of the screw 
for the propulsion of our steam-ships of war. These trials were 
designed to test the relative qualities of the Admiralty or Common 
Screw and Griffiths’s Patent Propeller. Similar trials were carried 
out in 1853, on board the Conflict and Fairy ^ resulting in favour of the 
Griffiths’s patent propeller, since which time the Griffiths has been 
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constantly used by the Fairy 'when under way. The immense power 
of the 'engines now in use by our steam-ships of war has given an 
opportunity of testing the merits of the two screws with the certainty 
of obtaining more practical results, more especially as affecting the 
vibration and steering of the ship than could be arrived at with 
vessels of the Conflict and Fcciry's class ; hence the present trials. 
The forms of the screws may be thus described : — The blades of the 
Admiralty screw consist of a sixth part of the whole screw or helix ; 
the centre of the Griffiths propeller is a sphere of one- third the diar 
meter of the screw, with the blades made tapering. The driving 
surface of the Admiralty lies at the extreme end of the blades ; in 
the Griffiths it lies at the centre nearest the sphere. The first trial 
with the Admiralty screw was with a diameter of 18 feet, her speed 
being 11*823 knots. On the second trial, with the diameter increased 
to 20 feet, the speed realized was 11*826 knots, with a great increase 
of vibration. On the third trial the “leading” comer of each blade 
was cut off, and in this form the common screw attained its greatest 
speed, giving a result of 12*032 knots. On the fourth trial, both the 
corners of each blade were cut off, when, with a greater number of 
revolutions, less speed was made, being 12*01 2 knots. Its last trial, 
with the “following” corner of each blade cut off, but the screw re- 
stored to its perfect form in every other respect, gave a result of 
11*815 knots. The first trial with the Griffiths propeller — 20 feet 
diameter and 32 feet pitch — gave 11*981 knots. The second trial, 
with a 26 feet 5 inch pitch, gave 12*269 knots ; and the third trial, 
with a medium pitch, which concluded the series, gave 12*168 knots, 
with 53^ revolutions of the engines, and less vibration than on any 
former trials. Several important features connected with the screw 
propeller have been proved by these trials. First, that the leading 
edge of the screw is the part that mostly affects the steerage of the 
ship, and also causes the greater part of the vibration. {Secondly, 
that increased diameter of the screw is better than increased pitch 
to reduce the speed of the engines, but it considerably increases the 
vibration with the common screw; whereas with the Griffiths it did 
not produce that effect, in consequence of its cluef propelling surface 
being towards the centre. The common screw, when its blades are 
cut to the form of Griffiths’s, is not so effective as when the centre 
sphere is applied to them ; the power required to obtain the same 
speed is considerably reduced by its application. The power re- 
quired to obtain 12 knots without the sphere was 2,920*32 indi- 
cated horse-power, while the same form of blade and pitch with 
,the sphere took only 2,825 *6 indicated horse- power. — Times, 


IRON BTEAM- SHIPS. 

Mr.W. Litchfield, in a letter to the Times, writes : — “ The awful 
catastrophe of the loss of the Royal Charter (October, 1869), and her 
speedy breaking up on the rocks in Molfre Bay, has recall^ to my 
mind certain discoveries which have of late been made by the officials 
of Her Majesty’s'Dockyard at Portsmouth in relation to Iron Vessels, 
which I think cannot be too widely known, and may possibly have 
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some connexion with the aforesaid breaking up of the Boyal Charter, 
Iron steam- vessels have arrived home from foreign stations to a cer- 
tain extent leaky, and after being paid ofF and cleared out have been 
taken in liand for the necessary repairs. On the insides of the 
vessel’s plates being examined, it has invariably been found that the 
whole of the rivet 'heads, wherever the wash of the bilge-water 
reached, had been worn off as cleanly as if cut by a hammer and 
chisel. This has led to a composition or cement being used- over the 
surface of the plates of sufficient thickness to raise the surface of the 
plate to an equality with the head of the rivet ; and in some cases 
bricks have been laid on the top of this cement, thus presenting a 
smooth surface to the wash of the bilge- water, and preventing its 
action on the head of the rivets. In every case where this has been 
tried, the results have been perfectly successful, the heads of the 
rivets after considerable service being as sound as the first day they 
were made. On the contrary, where the rivets have not been pro- 
tected, but left to the action of the water and grit, in every case 
have the heads of the rivets been destroyed, and with nothing ta 
prevent their falling out the first severe sti’ain the vessel should 
meet with at sea. 

“ Her Majesty’s troop ship Meycara^ now in the steam-basin at 
Portsmouth, and lately returned home from foreign service, is an 
illustration of what I have stated, and thousands of rivets are now 
in her bottom which can be knocked out by a common punch from 
the inside. The plates of the Royal Charter may have been pro- 
tected in a manner that would preserve their fastenings, or they may 
not have been.” 


STEAM FIKE-ENGINE. ^ 

Experiments have been made with a view of testing the efficiency 
of a new Steam Fire-engine which has been completed by Messrs. 
Shand and Mason. The whole machine is mounted on high wheels, 
with a fore- locking carriage, and is, of course, intended for rapid 
transit by means of horses. The box contains the hose and imple- 
ments, with a driving seat and space for firemen. Its extreme 
dimensions are 12J- feet long by 6 feet 5 inches wide, and 8 feet 
high without chimney. The total weight, including firemen and all 
implements, is nearly 3 tons, or almost double the weight of the ordi- 
nary Brigade engine. This increase of weight is apparently the 
only disadvantage which it possesses when compared with the com- 
mon Brigade engine. Like the common fire-engine, this ode by 
steam can be worked either with a suction-pipe, or water may be 
drawn from the cistern, which forms part of the engine itself. The 
steam cylinder and pumps are made entirely of gun-metal ; the 
valves of india-rubber, as in the floating steam fire-engine ; and the 
whole machinery is of the simplest and strongest construction, and 
not liable to be damaged by any amount of jolting over rough roads. 
The boiler is of the upright tubular construction, affording ample 
means for super- heating the steam ; there are 199 brass tubes, 
li inch outside diameter, and 15 inches long. The firebox is of 
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copper, 3 feet 4 inches diameter ; the cylinder is 84 inches diameter, 
with 6'inch stroke ; one water cylinder is 6 inches diameter, with 
6-inch stroke, the other 7f inches diameter, with a 4-inch stroke, 
the two being equal in cubic contents. 

In designing this engine other important circumstances besides 
obtaining the best theoretical steam pump have had to be taken 
into consideration, such as weight, bulk, means of transit, and 
accommodation for hose, implements, &c. The London Brigade 
engines have pumps consisting of two single-acting cylinders, 
7 inches diameter and 8-inch stroke. The average rate of working 
at fires is not more than 40 strokes per minute ,* . and as the cylinders 
contain 616 cubic inches, it follows that a London Brigade engine 
delivers at its average rate of working 88 gallons per minute. The 
water cylinders of the steam fire-engine contain 340 culnc inches, 
and as it can be readily worked at no less than 218 strokes per 
minute, it will thus be equal to three Brigade engines at their ordi- 
nary rate of working. The rapidity with which steam can be gene- 
rated is, of course, an important point in the construction of a 
machine required for duty on the most sudden emergencies, and this 
point had been well and satisfactorily ascertained before the prece- 
ding trials. Nevertheless, in the course of the experiments it was 
demonstrated that a pressure of 101b. steam could be generated in 
six minutes from the moment of lighting the fires ; a high pressure 
was obtained in 104 minutes, and the engine was immediately in full 
work. Of course, in the case of an engine of such description being 
generally adopted, as there is no doubt that eventually it will be, 
the fires would always be kept laid, and lighted while the horses 
were being harnessed ; so that the whole machine would be in full 
motion on its way to^afire. In the above experiments, while working 
easily, the engine threw a J-inch jet of water in a perpendicular 
column 130 feet into the air, while a column of 1-inch diameter was 
thrown in the same manner upwards of 90 feet ; wliereas, a Fire 
Biigade engine cannot throw a 3*inch column more than 40 feet 
high. The most striking evidence of its superiority was, however, 
shown when it supplied two hose and threw two J-inch columns 60 
feet high, and three columns of the same dimension more than 40 
feet. This was not only throwing more water than three of the com- 
mon Brigade engines, but throwing it to a height which the whole of 
them united could never maintain. When tried horizontally, the 
immense superiority of the steam-engine was equally apparent ; the 
1-inch column of water was thrown over the ground to nearly 140 
feet, and the |-inch jets went to a greater distance, and more 
steadily. The whole experiraents^Vere inthe highest degree success- 
ful, and we trust ere long to see this important invention entirely 
supersede the ** established” engine, which in point of efficiency is 
about fifty years behind the age. — Times. 


AMERICAN STEAM FIRE-ENGINE. 

The Scientific American states that one of the newly-constructed 
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locomotive steam fire-engines lately ran twenty miles on a common 
road. The whole weight of the engine, water, and nine passengers 
is 12,000 lbs., 9000 lbs. being the weight of the engine alone. The 
first three miles were made in sixteen minutes imnning time ; it 
went over a bridge 350 feet long, with a draw of 40 feet in the centre, 
and up a very heavy grade, making 1000 feet in exactly one 
minute. The time occupied in travelling the twenty miles was two 
hours, grades and all included. 


CHANDLER AND OLIVER’S STEAM PLOUGH. 

Among the persons who have now for some years been working 
and expending money in furtherance of steam ploughing, is Mr. 
Chandler, but lately a working engineer at Bow, and associated with 
him, Mr. Oliver, of Hatfield, in the neighbourhood of the Marquis of 
Salisbury’s estates. These two inventors have from time to time 
patented several valuable improvements in agricultural apparatus, 
and have recently added to their inventions an improved form of 
Plough, to be hauled by steam power, which many very experienced 
agriculturists have extolled, which several implement-makers have 
coveted, in so far as its manufacture is concerned ; and which Messrs. 
Howard and Co., of the Britannia Iron Works, Bedford, are now 
engaged in producing to order. This improved plough has, un- 
doubtedly, many advantages nowhere else to be met with. It is a 
balanced apparatus, like Fowler’s ; but th^ ploughs are carried by two 
independent frames, one on each side of the middle of its length. 
The balancing is effected by rods or chains extending from the ex- 
tremities of these frames to arms on a rocking shaft at the middle of 
the plough, or in any equivalent manner ; and the inner ends of the 
plough frames are connected with racks and pinions, or other ap- 
pliances, whereby they may be raised and lowered — the one rising 
as the other descends. Thus the inner ploughs, which in Mr. 
Fowler’s arrangement must be situated at some distance from the 
centre of the machine, in order that they may rise and fall sufficiently 
to clear the ground, and to enter it as desired, may here be brought 
close up to the centre. Consequently, Messrs. Chandler and Oliver’s 
machine may be made much shorter, and, therefore, much lighter 
and cheaper than Mr. Fowler’s ; and the ploughs may be raised when 
out of action, and lowered into action with great facility. They 
also plough up closer to the headlands than the Fowler plough, and 
besides this afford facilities for reducing or increasing the breadth of 
the furrow, according to the nature of the land under operatidh. 

This new implement is engraved in No. 1 of the New Series of the 
Mechanics^ Magazine; and we take this opportunity of congratulating 
our old and able contemporary upon the manifold improvements in 
bis valuable Journal. 


TIMBER FOR SHIP- BUILDING. 

Mr. Leonard Wray has read to the Society of Arts a paper on 
‘'Timber for Ship -building.” After pointing out themagnitude of 
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the interests involved in the question, the author drew attention to 
the amaU number of timbers which were considered aa first- class 
by the authorities of Lloyd’s ; and, although he approved generally 
of the rules adopted by that body, he thought that future experience 
would enable them largely to extend that list. He pointed out the 
important influence that locality and climate had upon the quality of 
any particular class of timber ; instancing particularly the teak, which 
was so highly esteemed, but the durability of which was found to vary 
considerably, according to whether it was grown in high and open- 
land, or in a close, low-lying forest. The finest kinds of mahogany 
were, perhaps, the best timber for ship-building, though too costly 
to be generally employed ; but good mahogany of a more moderate 
price might advantageously enter more largely than it now did into 
the construction of ships, though its more extended, employment 
must be regulated with judgment and discretion. Mr. Wiay next 
painted out how much we were indebted to Mr. Temple, the present 
Chief Justice of Honduras, for directing special attention to the 
capabilities and resoui*ces of that fine colony. The forests of Hon- 
duras contained many kinds of wood which were adapted for ship- 
building, and the author was of opinion that they would well repay 
the expense of bringing to the English market. After alluding to 
our three settlements in the Straits of Malacca, to the Tenasserim 
provinces, and to the forests of the southern parts of Western Aus- 
tralia, all of which contained valuable woods, — the author concluded 
by urging the importance of adopting means of preventing ships^ 
timbers from rotting, by impregnating them with some preseiwatiye 
fluid. 


EXTRAOKDINARY TIMBER. 

So^iE specimens of Timber recently imported from the North- 
West Coast of America, have been exhibited at the Institution of 
Civil Engineers, by Mr. G. it. Burnell. It was observed that the 
quality and dimensions of this timber, which came from near Van- 
couver’s Island and the district bordering upon British Columbia 
and California, appeared to be such as to justify rather more than 
the passing notices hitherto given in the technical journals of the 
metropolis. There were now lying in the Commercial Do(As between 
fifty and sixty logs of this timber, upwards of 100 feet in length, 
aftd measuring at least 22 inches on a side. There was one log in 
particular, which was 129 feet long, die square, perfectly straight 
and sound, apparently free from dead knots or shakes, and measuring 
89J inches on the side at the middle of its length. At the butt end 
it was nearly 4 feet square ; and at the taper end it was about 2 feet 
4 inches square ; and it contained 1302 cubic feet, or upwards of 
-twenty-six loads. No experiments had been made on the specific 
gravity, or on the strength of this timber ; but from the manner in 
which it floated, it would appear that its specific gravity was about 
the same as that of yellow pine. The strength would appear to be 
equal to that of the best crown Memel, if an opinion might be 
fiwrmcd from the way in which some planks had been bent> the 
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conditionu of elasticity indicated under such circumstances. For 
bridge-building, roofing, and scaffolding purposes, it was suggested 
that this Noith- Western American fir would be of great v^ue, on 
account of its length, and its remarkably uniform character. Some 
light spars of the same kind of wood, about 119 feet long and 15 
inches diameter at the butt end, had also been imported from the 
same coast. The price of the very long spars was, at present, about 
six filiillings per foot cubic ; this was high, but no doubt it would 
hereafter be diminished. The price of ordinary lengths was nearly 
the same per foot cube as that of the best crown M^mel deals. 
Attention was directed to the number and closeness of the annular 
rings, which indicated that the trees were of slow growth ; and it 
was thence inferred that the wood would probably be durable. It 
was suggested that it would be desirable to make some experiments 
of an authentic cliaracter on the properties of this timber. 

The following particulars of gigantic timber in the above Docks, 
have been communicated to the Builder by Mr. Nathaniel 

Gould, F.S.A. 

*‘Our attention has been called to an importation of three cargoes 
of mast-pieces of timber, discharged in the Commercial Docks, 
Eotherhithe. The sizes, both in length and square, are so unex- 
ampled as to be worthy of record. One vessel, indeed, the Bostonian, 
of 1000 tons, has spars of a magnitude that we believe were never 
before made timber of commerce ; they run from 90 to 1 40 feet in 
length, and from 26 to 40 inches square. One mast contains twenty* 
eight loads, weighing about thirty-three tons, and is (as are most of 
them) nearly as straight as a ruler, and without a knot ; being 139J 
feet long, and 394 inches square. When felled, it measured 316 
feet to the branching top, and for 150 feet was without any branch 
at all. It was squared to 41 inches ; but was of necessity reduced 
to 394 inches to admit of its entering the ship’s bowport. 

**The quantity of timber in this enormous tree is worthy of notice : 
call it 300 feet by 41 inches square, it would contain 3502 cubic 
feet, or 70 loads 2 feet as squared, or 116 loads as round timber. It 
would saw into 2050 boards 41 inches wide, 4 inch thick, and 12 feet 
long ; or, allowing about twelve per cent, for waste in sawing, 1800 
boards 36 inches wide by 4 inch thick, and 12 feet long. 

' ‘ If laid out quite close it would cover 72,000 square yards, or 1 
acre, 1 rood, 2 chains, 6 poles, 10 yards ; or, allowing for unavoidable 
interstices, about two acres and a quarter. 

It isdifiicult to imagine a tree half as high again as the Monument 
before it branches out. * 

These masts are considered worth from 12^. to 14Z. per load, and 
we understand are secured for the British navy ; and it is said that 
the longest may perhaps be raised as a flag- staff at Windsor. 

The quality of the timber is not precisely white pine, red pine, 
pitch pine, hackmatac, or cedar, having, in some respects, the 
quafities of each ; and inclining perhaps to red pine. It swims 
lighter than pitch pine, has beautiful figure, and in taste has a smaH 
degree of acidity. It however appears not to have the peculiar 

c 2 



36 


TKAB-BOOK OP FACTS. 


character of the ‘Wellingtonia Gigantea’ as the specimen of the 
wood is exhibited at the Crystal Palace. The discharging o£ these 
enormous sticks from the vessel has been attended with great 
difficulty and expense, and was not altogether without danger.” 

Ih the Times of January 2l8t is the description of “a wonder- 
ful valley” in California, by C, D. F., called the Yosemite,” or 
Bear Valley. The writer says : I wish to mention that near 

the road to this valley I visited a grove of the far-famed Wellingtonias, 
or mammoth cypresses, of which there are about 500 interspersed 
among numerous others less remarkable, though still very large. 
The largest I measured was 39 feet in diameter 6 feet from the 
ground, and was at the least more than 400 feet high. Another, 
which had fallen, and of which the bark alone remained, formed a 
tunnel through which three horsemen could ride abreast. ” 

PKE8ERVING TIMBER FROM DECAY. 

The following plan is said to be common in Burgundy, for Pre- 
serving Timber from Decay and from Insects : — The wood liaving 
been steeped for forty- eight hours in a solution of copper — in the 
proportion of one kilogramme (about 2 lb. 3 oz. and 4 drachms) of 
sulphate of copper to 20 litres (about one quart) of water — must be 
allowed to dry in the shade, after which wash lightly with lime. If 
it does not acquire a bluish green colour, the operation must be re- 
peated. This plan, it is said, is economical, and has been tried with 
success on fifteen different kinds of wood. — B wilder ^ No. 835. 

IMPROVEMENTS IN SHIP-BUILDING. 

Mr. Crispin, of Stratford, has patented ‘^Improvements in the Con- 
struction of Ships and other Sailing and Steam Vessels.” The hull of 
the ship or other vessel, is constructed of iron, which may be conside- 
rably thinner than that usually employed in iron ships ; the same 
being covered externally and internally with wooden planking, 
bolted completely through the iron and wood, and so arranged as 
to break joint, and thus add to the strength of the vessel. The 
external and internal woodwork should be caulked, in order effec- 
tually to prevent leakage. In some cases, it may be desirable ta 
place the external planking in the ordinary horizontal manner, and 
to aiTange the internal planking diagonally ; and where great 
strength is required (as in ships of war) the series of wood, iron and 
wood, may be duplicated or tripled. The hull thus constructed 
admits of being sheathed with copper or other sheathing metal, and 
thus obviating one of the great objections to iron ships ; while in the 
case of ships of war, the arrangement of wood and iron, in accord^ 
ance with this invention, will prevent the disastrous consequences 
occasioned by the fragments of iron, when ships, built entirely of 
that material, are struck by shot, at the same time much greater 
facility being afforded for repairing the shot-holes. The deck of 
the ship or vessel may be constructed upon the same principles as 
the hull, in which case it may be desirable to place the lower or 
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nuder planking transversely or across the ship. — Mechanics" 
Magazine, 


NEW ship’s windlass. 

This new Windlass was originally an American invention ; it is 
stated to have been applied very successfully to a number of vessels 
on the other side of the Atlantic ; and, considerable alterations 
having been made in this country to improve and strengthen it, 
Messrs. Emmerson and Walker, the patentees of the invention in its 
new form, now submit it to the judgment of experience. The pecu- 
liarity of this invention consists in its being a combination of the 
capstan and windlass, and in an ingenious arrangement of the parts, 
by which either a vei*y heavy purchase or a quick motion may be 
had at will, simply by turning the capstan round, with the sun in 
the one case, and in the other against it. The two ends of the 
windlass which take the chain can either or both be placed in con- 
nexion with the capstan, and the result is that one chain only, or two 
at one time, can be worked with equal facility. The chains, it is 
stated, require no fleeting, but are drawn directly from the lockers, 
are not liable to surge, and can be paid out, checked, or stopped, at 
any moment, by one man at the break. The windlass is simple in 
its construction, and so compact that it occupies only a space of 7 feet 
6 inches by 4 feet G inches. 

MODIFICATIONS OF SHIPS OP THE ROYAL NAVY. 

A PAPER of immediate interest and value in connexion with the 
subject of our National Defences, has been read to the Society of Arts, 
by Mr. E. J. Heed, ^‘On the Modifications which the Ships of the 
Koyal Navy have undergone during the present century, in respect 
of Dimensions, Form, Means of Propulsion, and Powers of Attack 
and Defence.” Mr. Peed began by observing that the science of 
naval architecture was so greatly advanced on the Continent, and 
so much neglected in England, during the last century, that the 
forms, dimensions, and 8})eed of the ships of the British navy were, 
for the most part, inferior to those of every other nation with which 
they had to cope, the tendency then being greatly to overburden 
vessels. The author touched upon the source of some of our naval 
disasters during the American War, and then passed to the im- 
provement in construction introduced by Sir Robert Seppings, whom 
he thought deserving of much credit. The unfavourable influence 
exercised, in Mr. Reed’s opinion, by Sir William Symonds, while 
Surveyor of the Navy, was then pointed out, his oppositioa. to the 
use of the screw-propeller, now so universally adopted, having con- 
siderably retarded our naval progi*ess. The author passed on to 
describe the state of the navy during the late Russian war, and 
maintained that the spectacle of one Russian fleet sunk by Russian 
hands at Sebastopol, and of another trembling behind stone for- 
tresses in the shallow waters of Cronstadt, was one the record of 
which we certainly might read without shame. He then gave a 
rapid review of the present state of the navy, and expressed his 
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opioicm tliat floating batteries bad met witli undeserred oondemna* 
tion. The subject of the steam-ram, which had attracted consider* 
able attention, was then discussed, the author^s opinion being that 
it would be found to be so unwieldy in its character, that ships 
would hare no difficulty in avoiding collision with it. In conclu- 
sion, Mr. Heed maintained that while it must be allowed that 
considerable improvements might be made in the construction of 
our ships, yet that such alterations would prove enormously ex- 
pensive, besides being of very questionable policy ; for by eagerly 
arming ourselves with all the warlike agencies which science could 
suggest, we might make our navy most terrible, but we should at 
the same time, by the very preponderance of our might, compel 
all other powers, secretly at least, to make common cause against 


SUBMAEINE WAEFAEE. 

In the Mechanics' Magazine for Jan. 14, we find described an 
American Submarine Boat, resembling a porpoise, capable of con- 
taining fifteen men, if necessary. The inventor has, with others, 
sunk in Lake Michigan, and remained under water for four houra 
without any communication from the surface, and has propelled the 
boat in and near the bottom of the lake for several miles, at three 
miles an hour. He has, while under water, by machinery working 
through the boat’s side, sawed off timber 14 inches square. He 
can sink his boat from the surface almost instantly, either to a few 
inches, or to 100 or more feet, and again rise quickly or slowly to 
the surface ; go forward, back, or sideways, or come up bows first 
or otherwise, as may be required. He can carry powder torpedoea 
under water out to sea, in any weather, to an enemy’s ship, fix or 
anchor the torpedoea under her bottom, set in motion clockwork to 
fire the torpedoes, and retire out of danger. He can enter an 
enemy’s harbour under water and make surveys, only showing above 
the surface a sight-tube half an inch in diameter, retire, and make 
his report. He can go out to sea, meet a hostile fleet, go under 
their bottoms, fix torpedoes, or bore holes, and come away unseen. 
He can carry a gun so rigged that he can load in 100 feet of water, 
rise near 4o the surface, sight the horizon for an enemy’s ship, pro- 
ceed within a stone’s throw of her, rise quickly, so as only to show 
the muzzle of the gun through the outside port-hole valve, aim at the 
«hip, fire, then instantly sink to reload, and rise at another point to 
fire again. If required, he can remain under water with several 
men for several days, without landing, or showing his boat above 
water. For pearl fishing, he can work all day on a pearl bed, raking 
up and taking in pearls, and moving about and finding them where 
a diver would not. If required, on visiting wrecks, he can saw, 
bore, or make fast chains or ropes to any point of the wreck, go out 
of the boat through the side-hatches, enter the vessel, and return 
inside again without inconvenience. In our judgment, the subma- 
rine dress or case which the inventor has devised for these latter 
purposes, is a moat complete and useful ccmtrivance. Tbe secret of 
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this wondrous invention has been offered for sale to the American^ 
French, and British Governments, successively ; but we have not 
heard of its being entertained by either. 


AN AMBBIOAN GUNBOAT. 

One of the seven vessels last ordered by Congress — the steam gun- 
boat Seminole, has beeai launched at the Pensacola navy-yard, and is 
thus described in the New York Times, Her model was drawn by 
Naval Constructor Porter. Bhe is a bark-rigged steamer of 800 tons 
burden, and built on the genuine gunboat principle, which means 
that she can carry a very heavy axmaraent into shallow water, and 
that she combines strength and roominess with swiftness and com- 
paratively small proportions. One of her guns will weigh no less 
than 25,000 lbs., and is a most destructive weapon. Besides this, 
two 32-pounders of 42 cwt. each will be on board, making the Semi- 
nole, when well manned by expert sailors and marines, a powerful 
(although somewhat diminutive) antagonist to ship or fort. The 
machinery of the vessel is of the first class. It consists of two 
splendid engines of the ‘‘horizontal back- acting steeple" description, 
750 horse-power, with cylinders 50 inches in diameter and 30 inches 
stroke. The pistons are connected with cross-heads by two rods. 
There are a Purson’s patent steam condenser nearly finished, and 
two pumps, one for air and the other for water, worked by projecting 
arms forged on the lower piston rods, attached to the machinery. 
The boilers, of which there are two and an auxiliary one, are Martin’s 
patent, measuring, respectively, 21 feet 6 inches long (six furnaces) 
and 18 feet 1 inch long (five furnaces). The “auxiliary" is smaller 
than these. Both boilers are of the same height — viz., 9 feet 8 
inches, and the same depth, 9 feet 3 inches. The propeller is of 
brass, a two-bladed true screw, 9 feet 6 inches in diameter and 17 
feet pitch. The total weight of the machinery is 301 tons, and the 
consumption of coal about 22 tons per day. She is expected to 
make 10 or 11 knots the hour under steam alone, and from 11 to IS 
under steam and canvas. The great perfection of gunboats may 
be briefly classed under three distinct beads : — 1. They are small, 
can carry heavy metal into shallow water, and can move quickly, 
being steamers. 2. They are easily manned and easily equipped for 
sea at very short notice, besides being ^ handy” to execute with 
alacrity Governmental business and squadron duty requiring a national 
Teasel, but no display. 3. In line of battle they are considered on 
a par with sailing frigates, — ^first, because they can effectively use at 
least three heavy guns at all points of the compass, while presenting 
an exceedingly small mark for the enemy’s ordnance ; second, th^ 
can “choose the time and tide’’ for fighting, as circumstances may 
dictate ; thirdly, anticipating defeat, they can make discretion the 
better part of valour by an expeditious retr^t. But here end their 
commendable attributes. They cannot properly accommodate a crew 
and carry provisions to support it, or coal to fire up with for any 
considerable length of time. In time of war, as a modem naval 
battle would be conducted principally by steam- vessels of large 
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dimensions, the only use a gunboat could be put to would be either 
to act as a tender to larger craft or to capture merchantmen. 


DESTRUCTIVE ENGINES OP WAR. 

In the Times of March 81, 1859, appeared a communication from 
Dr. Lardner, calling attention to many chemical agents which 
might be employed with advantage in warfare. 

“If an objection (says Dr. Lardner) to what I suggest be raised 
on the score of humanity, it may be answered by the fact, that in 
proportion as the destructive power of warlike agents has been 
augmented, the proportion of life lost in war has decreased. The 
invention of gunpowder has been the means of saving thousands, 
even millions of lives. 

“ Compounds are known in chemistry which, when exposed to the 
air, spontaneously ignite, diffusing through the surrounding atmo- 
sphere gases, or vapours, of odours so insufferable, that men forced to 
respire them would be rendered utterly incapable of all effectual 
action. Shells charged with such compounds, exploding in the 
gun-room of a vessel, or anywhere between decks, would, without 
destroying life or limb, disable the enemy. Compounds having 
such properties are very numerous. 

“But there are otliers of a much more formidable character which 
chemistry can readily supply. 

“There are certain compounds called in chemistry by the not very 
euphonious name, ^kakodyles,* of which arsenic is one of the con- 
stituents, w'hich, on exploding, not only diffuse exhalations which 
render the surrounding atmosphere so fetid as to be absolutely in- 
sufferable in respiration, but impart to it also qualities which are 
poisonous in the most deadly degree. These compounds being 
eminently volatile explode spontaneously when exposed to the air. 
In burning the metallic arsenic, one of their constituents, com- 
bining with the oxygen of the air, forms fumes of white arsenic, 
which, being diffused through the surrounding air, kills all who 
bi'eathe it. What the effect of shells charged with such compounds 
would be, bursting in a ship, or within a besieged fort, or in the 
midst of closely-packed ranks, need not be described. 

“The chemist can supply many compounds, having these properties 
in different degrees. 

“But the laboratory can furnish agents*siill more destructive. 
There are compounds into which the gas called cyanogen enters in 
combination with arsenic, A shell charged with such a compound 
upon exploding would produce terrific effects. The humidity with 
which the surrounding air is always rat>re or less charged would be 
decomposed ; its oxygen, combining with the arsenic, would form the 
vapour of arsenious acid, which is the substance commonly called 
arsenic, and known as a deadly poison, while the hydrogen, the 
other constituent of the decomposed moisture, combining with the 
cyanogen, would form the still more fearful poison called by chemists 
hydrocyanic acid, but more fannliarly known to the public as 
prussic acid. Thus, by the explosion of such a shell the surrounding 
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air would be instantly impregnated with the vapours of two of the 
most fearful poisons known in medicine. 

It is easy to perceive what formidable missiles might be produced 
by such shells thrown into towns or among crowded bodies of men 
from distances of six or eight miles by the artillery recently 
invented. Before such agents gunpowder would ‘ pale its in- 
effectual fires. ’ ” 

EXPERIMENTS WITH A BALL FILLED WITH MOLTEN IRON. 

The screw gunboat tender has been fitted with a furnace 
for filling hollow shot with molten iron, and the Undaunted^ 46, 
frigate, prepared with iron plates of such thickness as to render 
her proof against a 68-pound shot at 400 yards’ range. In 
November last the Stork went up Portsmouth harbour and moored 
off from the starboard side of the Undaunted 400 yards. A 
little before noon she hoisted a red flag, another being also placed on 
board the frigate to warn all boats off. At 12.30 the first hollow 
shot, filled with molten iron, was discharged from the Storks and 
went clean through both iron plates and wood into the body of the 
ship, about four feet above the water line. A second shot was fired 
at a short interval, when smoke was perceived to burst through the 
ports and hatchways, and in a few minutes more a body of flame. 
The ship was on fire. As soon as the fire was observed, the Stork 
slipped her moorings, and steaming up to the head of the Undaunted, 
set the fire-engine to work. Signal was also made to send a body of 
men from the Excellent to man the large floating fire-engine, and to 
the Comet Government tug to tow up with all haste to the rescue. 
Such, however, was the destructive nature of the molten iron, that 
the doomed vessel was soon one solid mass of flame, and it was con- 
sidered by Captain Hewlett expedient to scuttle the ship, which was 
accordingly done. After firing six rounds into her between wind 
and water, down she went at her moorings, leaving only the toprail 
of her forecastle deck and poop visible. It is impossible to attach too 
much importance to this undoubted proof of what a gunboat fitted 
like the Stork can do against an enemy’s line-of- battle ship. A ship 
as large as the Duke of Wellington, 131 guns and 1200 men, would 
have shared the fate of the Undaunted, 

IRON AND STEEL PLATES AND HEAVY ORDNANCE. 

A SERIES of experimental trials has been made at Portsmouth, 
with a view of ascertaining the amount of resistance offered by iron 
and steel plates of various manufactures when opposed t» heavy 
ordnance at a short range. The trials are understood to have 
reference to the future coating of the steam-ram now in progress of 
construction. The practice has been carried on from the Stork gun- 
boat, tender to Her Majesty’s ship Excellent, gunnery ship in Ports- 
mouth harbour, both from a 32-pounder and a 95 cwt- gun, the latter 
throwing a solid 68 lb. shot, with 16 lb. charge of powder ; the 
distance of range 200 yards. At this distance the results of the 
experiments have demonstrated in the clearest possible manner 
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that no iron or steel plate that has yet been Tnannfactured c&a 
withstand the solid shot from the 95 cwt. gun at a short range. 
The first shot would not penetrate through the iron plate, but it 
wo^lld fracture it, and on three or four striking the plate in the same 
place, ca* in the immediate neighbourhood, it would be smashed to 
pieces. As the results of the trial affected the steel plates it proved 
that a steel-clothed ship could be far more easily destroyed than a 
wooden-sitled one, and that on the smashing in of one of the steel 
plates the destruction of life on the armed ship’s decks, supposing 
the broken plate to bo driven through the ship’s side, would bo 
something dreadful to contemplate, from the spread of the splintered 
material. At from 600 to 800 yards iron-clothed ships would be in 
comparative safety from the effects of an enemy’s broadside ; but it 
must be borne in mind that the effects of conceiitrated firing have 
yet to be ascertained on the sides of an iron or steel-clothed ship, 
and account also must be taken of the damage the woodwork form- 
ing the inner sides of such a ship would receive from the driving in 
of the broken plates, and which, as far as the present experiments 
have illustrated, would appear to prove that an iron or i^teel-clad 
ship, on receiving a concentrated broadside from a frigate, armed in 
a similar manner to the Mersey, and struck near her water line, 
must sink then and thei-e, with her armour on her back, — Times, 


AMEBICAN NEW RIFLE CANNON. 

The New Yorh Journal of Commerce gives a synopsis of the 
official report on the New Rifle Cannon experimented with at Chicopee, 
Massachusetts. It stated ; — 

The Board convened Juno 7, and continued their experiments for several 
days. The guns examined were a 6-pouud bronze canon, with 3*80 inch calibre, 
and rifled 15 grooves ; a 12-pouuder, 4 inch calibre and same number of grooves. 
In both instances, the twist in rilling was equivalent to one turn in 60 feet at the 
beginning, and ending in one in 20. 

“The projectile desired by G-eneral James for these guns is a cast-iron 
cylinder pointed by a solid conoid head, the diameter being only *02 of an inch 
leas than the bore of the cun, and the length twice the diameter of the calibre. 
The cylinder retains its full diameter for a quarter of an inch of its lengdh at 
each end. For the intermediate length its diameter is reduced hidf an 
ineh, forming a recess in its bodv, which is lilled by a compound of canvas, 
sheet-tin, and lead. The base of the cylinder has a central cavity or opening of 
1*06 inches in diameter, and 1*5 inches deep. When the charge is fired, the gas 
evolved by the burning of the pow*der, in its eflbrts to expel the projectile and 
to escape from the gun, is forced into the cavity against the compound filling, 
which 18 thereby presa^ into the grooves of the Iwre, and by its firm hold *01 
them the rotary motion is imparted to the projectile. 

** The Board, having examined the guns and projectiles, proceeded to test 
their efficiency, the results of which were ‘ very satiafacto^,’ The report says, 
* Bespeoting the guns, their merit is due to the rifling, which can be readily ap- 
plied. At UtUe cost, to all bronze cannon of the United States, and so render 
them AS far superior to the present smooth bore guns as, in small arms, the most 
improved rifle surpasses the musket.* 

“ The depth of grooving is so shallow as in no wise materially to impair the 
strength oi the gun, while it is sufficient to compel the projectile to take the rifle 
flight. The effect of these contrivances was exhibited In an extraordinaiy man- 
ner, by the increased range obtained while using the same charge of powder and 
elevation in projecting masses of double the weight of the usual spherical balls. 
The merits of the projectile ore represented to consist in their * answering fully 
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tbd espeotations desired of them ; their raadj fabrioation and adaptation to 
cuns : theii' ease in loading ; the certainty of the expansion of the tilling and its 
nrm hold in the grooves of the ^ns. The greased oanvas wipes the rilling 
clean, and leaves the bore in condition readily to receive the next charge, and 
it also a sure protection to the bore firom injury.* For these reasons the 
gun and projectiles are commended to the favourable consideration the 
Government ; and as the experimental tiring was subject to several disadvan- 
tages which may hereafter bo avoided, the Board recommend that guns of the 
service calibre be granted to General James, for rilling, according to his prin- 
ciple. We learn that another series of experiments is in contemplation, in 
which to compare, side by side, the performances of this new gun with those now 
in use. Of course the remarkable precision and power of the new rifled 
ordnance constitute its chief value, but the groat saving of ammunition effected 
is a matter of no small importance. The results of the experiments above re- 
ferred to are expressed in tabular form at much length. As an example, it is 
shown that in one instance 19 shots were fired a mean distance of 674 yards, at 
an elevation of one degree — the powder weighing 1| lb., the projectile 12i lb. — the^ 
deviation being only four inches to the right of centre, and naif an inch above it. 
On reaching ground the missile was buried five feet in compact sand. In another 
instance a snot was fired 2050 yards, at an elevation of five degrees, and passed 
about 26 feet above the top of the hill toward which it was directed. The 
Board believe, from the testimony of several witnesses who were near the 
range, that the projectile ‘ continued its flight many hundred yards beyond the 
hill,’ the summit of which was nearly on the same level as that upon which 
the gun was placed in battery. According to the statement of Mr. Ames, the 
manufacturer of the gun, who has carefully examined the ground, * it is almost 
certain the bull went four miles.’ After what is already known, it is safe to say 
that any object within the reach of an ordinary spy-glass is a fair mark for this 
terrible weapon. In one other respect the exploits of General James’s gun de- 
mand attention. According to the laws of projectiles laid down in the Ordnance 
Manual, and which have long been establi^ed, as was supposed beyond power 
of refutation, the range of a fl lb. shot at five degrees elevation and lb. powder 
is 1623 yards ; but, in the example now afforded, a ball 12| lb., with the specified 
quantity of powder, has gone between three and four miles. As compared with the 
celebrated Armstrong gun, the results are not less carious. Mr. A. claims to 
have thrown a ball 6^ miles with six pounds of powder, employing an area or 
calibre of 3^ inches, — which is a rfesult of SS-lOOths less favourable than that 
obtained by the experiments at Chicopee. According to the latter, any gun of 
calibre equal to Armstrong’s will throw a ball, with less than half the powder, 
the full distance attained m his practice.” 


RIFLED G-DJNiS. 

Mr, Lynall Thomas's Heavy Rijied Carmonfor Gunboats are thna 
described by the inventor in his paper, “ On Experiments in Gun- 
nery,” He says our own heavy guns are constructed upon a principle 
so false that the only wonder is that so few accidents happen with them ; 
those of the largest size are not only unsafe, but also very inferior in 
power to the American guns. If, however, it should be discovered 
that rifled guns of 6 or 8 tons weight — the weight of some of the 
guns employed in the American service — can be constructed of 
wrought iron, then, indeed, a powerful piece of ordnancoHvill be 
obtained ; a compound shell, of 2 cwt. and upwards, could be fired 
from it, and a greater range and accuracy combined would probably 
be attainitble, than could be acquired with any other description of 
such as could with convenience be used. A fortress or a float- 
ing battery, attacked with ordnance of this kind, could scarcely 
escape destruction. The length of the bore of Mr. Thomas’s gun is 
9 feet, and the calibre 8 inches ; the metal which surrounds the 
charge is nearly 12 inches in thickness ; this (if the guns were coa- 
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•structed of the new puddled steel) would probably be sufficient to 
give it ample strength, and weight enough to prevent great recoil. 
A shell of 2 cwt., and a charge of from 25 lbs. to 30 lbs. of powder, 
might be used with it, long, low, strongly- built vessel, pos- • 

sessing great steam power, armed with a gun of this kind, would 
prove,” says Mr. Thomas, “infinitely more destructive than the 
.steam battering-ram which has recently excited some attention. A 
vessel such as I have described would possess great advantage over 
a steam-ram, from the difficulty which would l>e experienced with 
the latter — first, in striking a vessel under sail or steaming ; and 
secondly, in getting disengaged from it afterwards. 

“Ten or twelve vessels of the above description — sea-going gun- 
boats — each armed with a heavy rifled gun to throw shells of 2 cwt., 
and with steam power sufficient to give them a speed of at least 
fourteen knots, would, at a distance of three miles, lay any town on 
the coast in ashes, in a very short time, and with perfect impunity. 
This may be accomplished, and will be ; if not by our own nation, 
hy another. It is questionable, however, whether the 11 or 12-inch 
guns, such as form the armament of the American corvette Niagara 
would not prove more destructive in close action — from their large 
•diameter and heavy bursting charges — than even the powerful rifled 
guns which I have described. !&fore adopting rifled guns into our 
naval service, to the entire exclusion of smooth -bored guns of large 
calibre, much consideration would be necessary, and many expe- 
riments required to be made. I see no reason, however, against the 
acquisition of such a gun as I have described. The only difficulties 
which lie in the way of it have already been once surmounted in the 
case of Mr. Horsfall’s 13-inch gun, and will, no doubt, be still more 
completely overcome. The great tensile strength which is required 
for guns to throw compound shells arises from the absence of 
windage, and also from the friction on the whole surface of the bore, 
which impedes the progress of the shell along the bore, and allows 
the fluid produced by the tred charge to accumulate behind the 
ehell, and thus to exert a great strain on the gun.” 

Mr. Haddan's Rifled Gun is thus described in the MecJtcmics* 
Magazine : — Mr. Haddan forms in the gun three shallow “ curves,” 
sinking only to about 5-16th8 of an inch beyond the circular bore, 
and wearing off until they lose themselves in the circle of the bore. 
To these, curves he gives a very slight twist — only about one turn 
in sixty feet, we believe, which is less than that given by any other 
of the competing gentlemen. His projectile has three swells or pro- 
jections upon it to take into the grooves, and is formed with a 
conoidal head and tk taper towards the rear end, on which end is 
placed a simple ring-formed wad. The projectile goes freely into 
the bore, and when the charge is exploded the centre line of the 
projectile is compelled by the conditions of the case to occupy the 
centre line of the gun, and pass out in that position. The projectile 
can be made as cheaply as any ordinary round shot or shell, being 
simply of cast-iron \ and no great nicety is necessary in adjusting 
the size of the projectile to that of the gun. The wad is caused to 
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clean out and lubricate the gun at each discharge, and both the gun 
and the projectiles may be used as roughly as ordinary guns, shot, 
and shell. An ordinary 08- pounder gun rifled on Mr. Haddan’» 
plan has projected a 90 lb. elongated shell with considerable truth 
of aim over an average distance of nearly 3000 yards, with an eleva- 
tion of ten degrees and a charge of powder of ten pounds, being, as 
will be seen, only l-9th the weight of the shell. This was very 
good practice, and the method of rifling appears to us to be second 
to none, except perhaps the Lancaster system, for the present ex- 
ceptional purpose of converting our old smooth bores into rifles, as 
it will in probability weaken and distress the gun but slightly. 


IMPROVED GUN AND PROJECTILES. 

This Breech-loading Cannon, invented by Sergeant Warry, the 
armourer of the 3rd Battalion at Chatham garrison, has been so im- 
proved as to njake the discharges even more rapid than before, the 
gun being now capable of discharging, with ease, 20 rounds per 
minute. This improvement is effected by a beautifully-contrived 
lever, placed on the side of the breech, which by one simple move- 
ment raises the cock of the gun, and opens the breech ; the reverse 
movement entirely closing the breech, cutting the cartridge used, 
priming the nipple, and firing the gun all instantaneously — the 
effect of which is, that the cannon may now be discharged as rapidly 
as the charges can be iiigerte<l in the breech, as two simple move- 
ments are now all that is necessary to prepare the gun for being 
fired, and actually discharging it. The inventor has also effected 
an improvement in the balls used for breech-loading guns, for which 
he has applied for a patent. This improvement consists in the 
majiner of coating the balls, the present lead and tin coating with 
which balls have hitherto been covered leaving a deposit in the 
gun which necessitates that the bore should be cleaned out after 
every few rounds have been fired, the Armstrong gun, for instance, 
requiring sponging after about every dozen rounds, and occasionally 
more frequently. To obviate this Mr, Warry has invented a che- 
mical composition which he applies to the spherical balls used by 
him, and which answers its purpose so satisfactorily that after 50 
rounds were fired the other day with these balls so coated, not the 
slightest fouling the gun could be detected, the breech, in conse- 
quence of the current of air admitted each time it was loaded, 
remaining as cool as at the commencement, while no expansion 
could be perceived. The inventor also states that by using his 
method a dozen balls can be coated for the expense now incuired in 
coating one on the old principle. It is a remarkable circumstance 
in connexion with this invention that shortly after the account of this 
new weapon first appeared in the TimtSy the inventor, was waited on 
by the agent of a foreign Government, and offered the most hand- 
some terms to transfer his invention to that Government, or part 
with the model of his gun, both of which oflfers Mr. Warry, for 
obvious reasons, declined, not even allowing an inspection of hig> 
model. — Timea, 
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IMPROVED REVOLVERS. 

The utmost thought amongst military mechanicians is at prOsent 
being exercised to improve upon the Revolver — a weapon of vital 
importance to the soldier. Such attempts, while they sometimes 
display considerable ingenuity, give us, for the most part, merely 
novelty as their result. Mr. Charles Reeves, the eminent contractor 
for arms, of the Toledo Works, Birmingham, has, however, patented 
a Revolver which may not be passed over without comment. It 
provides greater strength where the recoil of the chambers takes 
place, and thus fracture is prevented at that part. The action of 
the rod is likewise direct^ but that which will ensure the greatest 
amount of interest is to be found in the arrangement which permits 
its owner getting immediately at the whole of the interior of the 
look’s machinery for examination, cleaning, and oiling. This is cer- 
tainly a feature of improvement, as the user may be assured from 
time to time that all is right without waiting for the disturbing 
cause, which may alone present itself at the moment which may 
determine life or death. Reeves’s pistol can likewise be half-cocked, 
for safety in loading, and secured in that position by an excellent 
bolt, thus preven ting accidental explosion. It can be wholly cocked 
with the thumb in taking a deliberate aim, or the contents of all the 
chambers can be discharged instantaneously by the trigger ; either 
of which operations can be performed without withdrawing the hand. 
The chamber revolves upon an axis which is removable at pleasure, 
but which cannot become displaced, as is too often the case in other 
arms of a like nature. — Mechanics' Magazine, 

Messrs. Deane and Son have submitted for the approval of the 
military authorities a much Improved Revolver, the internal me- 
chanism of which lessens the intricacy of the action, and by a very- 
simple arrangement locks the hammer and cylinder in such a man- 
ner when not in use as to do away with the chance of accident. 
The improvement is termed the Deane and Harding patent, and 
among other valuable simplifications, has one by which almost in- 
stantly the cylinder and barrel can be separated from the stock for 
the purpose of cleaning. A powerful lever ramrod, acting vertically 
On the bullet, is also added. 


HEW ARMY BLANK CARTRIDGE. 

TSE General Commanding-in-Chief has sanctioned the adoption 
of a new pattern Blank Cartridge, proposed by the Superintendent 
of the Royal Laboratories, for assimilating the method of loading 
with blank to that of loading with ball cartridge, and cartridges of 
this description aie now ready for delivery. They are composed, 
like the service ball cartridge, of an inner bag, containing the 
powder; mock bullet, consisting of a paper bag, with a muslin 
bottom, filled with fine grain powder ; and an outside bag to con- 
tain both. To ensure the flash of the discharge igniting the powder 
in the mock bullet, and to prevent its being projected from the 
musket entire, a portion of the bottom of the outside bag is cut 
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Away. No portion of tba paper requires to be tom off. — Meclianictt' 
Magoizinc, 

THE ARMSTKOna GDN. 

To the Derby adminktratiou is due the utmost credit for their 
immediate adoption of this unequalled invention in the science of 
ww. Its origin was thus related by General Peel (the Secretary for 
the War Department), in moving the Army Estimates in Parliament, 
atating that^ 

in the course of the summer of 1858, he appointed a committee to examine and 
report upon the different sorts of rifled ordnance which had been submitted to 
the Government. The report of that committee was entirely favourable to Sir 
William Armstrong’s invention. The Gun submitted to the Government by that 
gentleman was a breechdoading, rifled, wrought-iron gun, of peculiar manufac- 
ture, throwing a projectile which answered as cither solid or hollow shot, aa 
shell, or as common case. This projectile could also be modified so as to be used 
by naval batteries and on board ships, and to have a very great explosive effect. 
The gun had great durability, ho having himself seen one which had been flred 
1300 times without the smallest injurious effect being produced upon it. The 
great advantages of this gun were its extreme lightness, the extent of its range, 
and its accuracy. An Armstrong gun throwing a projectile of 18 lb. weighed oue- 
third as much as the guns now m use discharpng shot of that weight. The 
range of a 321b. gun, fired with a charge of 6 lb. of powder, was a little more 
than five miles and a quarter, while the precision of the gun was still more extra- 
ordinary. The accuracy of the Armstrong gun at 3000 yards was as seven to one 
compared with that of the common gun at lOtX) yards ; while at 1000 yards it 
would hit au object every time wliich was struck by the common gun only once 
in 67 times j therefore at equal distances the Armstrong gun was 67 times as 
accurate as our common artillery. Its destructive efi'oet, also, exceeded any- 
thing which had hitherto been witnessed. The carriages had been very much 
improved, and their introduction into the navy would greatly diminish the num- 
ber of men required to work the guns. Having ascertained the superiority of 
the gun, the Government could have no hesitation in at once doing everything in 
their power to make themselves masters of it. Great as bad been the mgenuity 
and talent displayed by Sir W. Armstrong in regard to this invention, they were 
exceeded by the liberality with which he at once presented to the Government 
the patent, for which they must have paid almost any sum of money which he 
liked to demand. He made no stipulations, and when his noble friend at the 
h^d of the Government askcid him (General Peel) to think of some sum which 
might be presented to Mr, Armstrong, he was at once relieved from all difiSculty 
by that gentleman proposing to accept a sum of 20,000i5. spread over 10 years- 
wnich should secure to the country his services as consulting engineer of rifled 
ordnance. For himself, as he had said, he made no stipulations, but for the firm 
to which he then, but no longer belonged, he made this arrangement, that if they 
erected extensive buildings for the manufacture of these guns, and did not 
receive sufficient orders to cover their expenditure, an arbitrator, who should bo 
the Attorney-General of the d^, should decide what compensation they should 
receive from the Government for the capital which they had laid out. He was 
convinced that the House would be of opinion that nothing could be more liberal 
than the manner in which Sir W. Armstrong had dealt with the Government : 
and would think that he well deserved the honour which, by her own spatial and 
personal d^ire, had been conferred upon him by Her Majesty. 

Mr. Armstrong, in addition to the honour of knighthood, and the 
Appointment of Buperintendent of the Rifled Ordnance Department 
At Woolwich, received a certificate authorizing the suppression of 
his patent for the gun. From the inventor’s statement it appears 
that the gun was originally proposed by him, late in 1854, to the 
Duke of Newcastle, then Minister-at-War, who ordered a field- 
piece to be constructed in conformity with the plan suggested. The 
gun was accordingly made, and for nearly two years was the subject 
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of numerous experiments, partly ujkjh the Ordnance Firing- ground 
at Shoeburyness, but principally under Mr. Armstrong’s own super- 
intendence at Newcastle-upon-Tyne. From engravings of its sup- 
posed form in the McchanM Magazine^ the Armstrong gun would 
appear to approach much nearer than any other to the relative pro- 
portions of the rifle. In other words, it is long, and, comparatively 
to its length, of slender calibre. The bore is rifled, so that it is, in 
fact, to all intents and purposes, an enoimous rifle. Bolts^ properly 
speaking, rather than bullets, seem to be the missile to be chiefly 
shot from it, although shell and other forms are also spoken of. The 
implement is breech -loading. A later note in the Mechanics' Maga- 
zine states ; We find that in the Armstrong gun, as now made, 
the large screw at the breech is formed hollow, and the charge is 
passed into the gun through it. With this arrangement the move- 
able breech-piece is only required to close the breech, and receive 
the force of the explosion. Both the slot and the breech- piece are 
therefore smaller than they would require to be were the gun loaded 
through the slot.” The new cannon will be only one- third the weight 
of the old, and it is asserted it will literally realize the scouted idea 
of ‘Hhe long range.” The Armstrong will carry bolts no less than 
five miles and upwards ; and, at shorter distances, its aim is so accu- 
rate, that it strikes the object aimed at fifty-seven times for once of 
the old cannon. The power of artilleiy will by its aid bo multiplied 
no less than fiftyfold. 

The first battery of Armstrong guns, six 12-pound breech- 
loading rifles, was proved at the Royal Arsenal butt, Woolwich, in 
preparation for transit to China by the overland route. The proof- 
charges employed on the occasion consisted of the largest amount 
of jwwder with which it was possible to cram the chambers of each 
gun, and a couple, or double shot. Colonel Tullob, Mr. Anderson, 
and Captain Gordon, who were the authorities present, thoroughly 
tested and searched each gun immediately after the discharge, to 
ascertain the effect. The terrible shock which the excessive charge 
produced brought the guns off their position with a perfect leap, and 
gave a recoil of about 25 feet ; nevertheless, the thorough temper of 
the materials and the remarkable character of the guns nobly re- 
sisted the shock. They were accordingly pronounced impossible to 
bm*st under fair usage. The ArladTie has been armed with Arm- 
strong’s guns of the largest calibre, and is the first vessel of her 
class furnished with this tremendous armament, thus disposed : 
Twenty-four 84-cwt. guns, each 9 feet 4 inches in length, on the 
main deck ; and on the upper deck will be placed two CS-pounders, 
each of 95 cwt., and 10 feet 2 inches in length. 

Mr. Lynall Thomas, the experienced writer on Gunnery, who 
has been present, with the consent of Sir W. Armstrong, at several 
trials of the Armstrong gun at Shoeburyness, remarks on this 
weapon 

Tie great merit of the Armstrong gun appears to consist in an 
admirable combination of certain approved principles rather than in 
the adaptation (except^ perhaps, with regam to thermanufactur^ of 
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the gun) of any positively new invention. So happy a combination, 
liowever, could only result from numerous experiments conducted by 
a person possessing great mechanical skill, and a considerable know- 
ledge of the science of gunnery. The chief noticeable points in 
which this gun differs from those in ordinary use, are the metal of 
which it is constructed, and the (breech-loading) principle upon 
which it acts. With regard to the first of these points, the success 
of the Armstrong gun has placed beyond a doubt the fact that 
wrought-iron and steel are admirably adapted for the construction 
of rifled field-pieces and guns of a medium size. This, in itself, is 
an important fact. The breechdoadhuf principle has, I think, but 
few points to be remarked in its favour, compared with what may 
be urged against it. In this case, however, the combination by 
which the efficiency of the projectile is obtained is dependent entirely 
upon it. The great accuracy and range obtained with the Arm- 
strong gun are startling from their novelty only ; for as yet the 
rifled cannon is but in its infancy ; and although the greatest pos- 
sible praise is due to Sir W. Armstrong for the great ingenuity as 
well as for the superior mechanical and scientific knowledge which 
he has displayed in the construction both of his gun and his pro- 
jectiles, I am nevertheless fully persuaded that equally good results will 
be obtained with a combination of a much more simple and inexpen- 
sive character. Regarding the Armstrong gun as a scientific engine 
or machine for the projection of an elongated shot, it is a chef- 
d'cemre ; the accuracy obtained with it is remarkable. This is partly 
due to the delicacy of the shjhls (which are so arranged as to allow 
for the lateral deflection), and to the absence of all recoil.” 

Sir William Armstrong, in a speech at Newcastle, has narrated 
the following interesting facts connected with the trials of his for- 
midable weapon. He said : — 

I could give you hundreds of examples of the effects produced 
by my shells during the experiments of the * Committee on Rifled 
Cannon,’ but I will confine myself to a single instance, which I select 
merely because an unusual number of persons happened to be pre- 
sent, comprising the Duke of Cambridge and several officers of dis- 
tinction. Two targets, each of 9 feet square, were placed at a dis- 
tance of 1500 yards from the gun, and 7 shells were fired at them. 
Now the effect of these 7 shells was, that the 2 targets were 
struck in 596 places. Similar effects were on other occasions pro- 
duced at distances extending to 3000 yards ; so I leave you to judge 
what would be the effect of these shells in making an enemy keep 
•his distance. For breaching purposes, or for blowing up buildings, 
or for ripping a hole in the side of a ship, a different construction of 
shell is adopted ; the object in that case being to introduce the 
largest possible charge of powder. It has been urged as an objec- 
tion to my projectile that it would make so small a hole in passing 
through the side of a ship. So far as the shot is concerned, ther^ 
may be some reason in this objection, but as regards the shell the 
sm^l hole is the very thing wanted. The shell is caused to explode 
at the instant of passing tlirough the timber, and the smaller tfie 
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hole made by pene^atioxi, the more confined will be the explosion, 
and the greater will be the shattering eifect produced. The gnu 
mus^ be judged, not in relation to the shot, but to the shell, which 
is beyond comparison the more formidable projectile, and which will 
be almost exclusively used with my guns. 

** With respect to the precision and range which has been attained 
with the rifled cannons I may observe, that at a distance of 600 
yards an object no larger than the muzzle of an enemy’s gun may be 
struck at almost every shot. At 3000 yards a target 9 feet square, 
which at that distance looks like a mere speck, has on a calm day 
been struck five times in ten shots. A ship would affonl a target 
large enough to be hit at much longer distances, and shells may be 
thrown into a town or fortress at a range of more than five miles. 
It is an interesting question to consider what would be the effect of 
the general introduction of these weapons upon the various condi- 
tions of warfare. In the case of ships opposed to ships in the open 
seii, it appears to me they would simply destroy each other like cats 
if both were made of timber. The day has gone by for putting men 
in armour, but I suspect it is only approaching for putting ships in 
armour. In the case of invasion, which is, perhaps, the most interest- 
ing case to consider, the possession of such an artillery would l>e 
all-important to the defenders. It would probably be impossible to 
effect a landing if opposed even by field batteries of such guns ; and 
if a landing were effected, the retreating force would generally be 
enabled to avail itself of cover, while the attacking party would 
have to advance on the open, where they would be awfully 
cut up.” 

Several inventors have claimed the principal features of the Arm- 
strong gun and projectile, which, it is admitted, are not new. Dr. 
Smith, at a meeting of the Manchester Literary and Philosophical 
Society, has stated that the great merit of the new gun consists in 
the manner in which the internal tube of steel is enveloped with 
wrought-iron. The difficult problem of forming a perfect compound 
structure has, however, received solution in the hands of Sir W. 
Armstrong, while others have failed. 

Sir William Armstrong has long been a distinguished inventor, 
and we have already pointed attention to his hydraulic ci’anes, and 
his hydro-electric engine. lie practised, till within the last ten or 
twelve years, as a solicitor at Newcastle-upon-Tyne. Thereafter 
he became one of the most extensive engineering manufacturers on 
the Tyne. His partners are employed by the Government in 
constructing the Armstrong gun, and the extensive Elswick engine- 
works are to be greatly enlarged for this purpose. 

STEAM-HAMMER FOE WOOLWICH ARSENAL. 

A aiOANTIO Steam-Hammer, to be employed in the forging of 
Amstroim guns in Woolwich Arsenal, has been constructed by 
Messrs. Morrison and Co., of Ousebum, on the principle of their 
well-known patent. ^ The hammer-bar and face weigh four tons, and 
the cylinder in which this bar works, with its glands, nearly six 
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tons. The cylinder is supported on two frames, each of nine tons, 
ivnd each of these again rests on a bed- plate of the same weight. 
Through these bed-})lates projects the anvil, which is a mass of 
wrought* iron, faced with steel, and imbedded in a block of cast-iron, 
weighing upwards of 21 tons. This block was cast on December 24, 
1859 ; about nine in the morning, 25 tons of metal were placed in 
the cupola furnace of the works ; by two the metal was thoroughly 
fused, and in a quarter of an hour it was rim into the mould, with 
perfect success. The immense block thus foimed, measures at the 
base 6 feet ,7 inches by 9 feet 2 inches, and is 4 feet 10 inches in 
height. The anvil proper is let into the top, the base resting on 
two layers of heavy logs, about 14 feet sijuare. One of the advan- 
tages of this hammer consists in the placing of the cylinder, which 
is so bolted between the support of the frames, that instead of 
forcing them asunder, it tends, by its pressure, to keep them more 
firmly in their places. In the management of the hammer also, 
^reat perfection has been attained : it can be made to pound with 
prodigious force a mass of glowing iron, or to crack a nut in the 
gentlest manner. The hammer can likewise be worked with great 
•diversity of power; the stroke can be given with a force exactly 
oorresponding with the weight of the hammer ; and this force can 
be diminished at pleasure, or increased by the application of the 
€team above dr below the piston. Its speed can be adapted to 
;almost every variety of work : it can be made to descend like the 
heavy sledge, or to deliver from 200 to 300 strokes a minute. — 
Abridged from the Norther }i Daily Express, 


THE LANCASTER AND ENFIELD RIFLES COMPARED. 

The important disclosures which have been made public relative 
to the alleged defects in the Enfield Rifle used by the British troops 
in India, have been the means of directing the attention of the 
jauthorities to the vast superiority, as a weapon in the hands of troops, 
of the Lancaster rifled carbines, with which the corps of Royal 
Engineers is now armed. From the Reports which have been re- 
ceived by the authorities at the Horse Guards from the officers 
who have served with the Royal Engineers in India, there can 
be no doubt that the Lancaster rifle is in every respect superior to 
any small arm in the service, repeated proofs of which were given 
•during the conflicts with the mutineers in India. Four companies 
of the Royal Engineers have been employed in India during the 
rebellion, all armed with the Lancaster carbine, and the sanjp tests 
which applied to the Enfield rifle proved it to be defective, have 
resulted in the Jjancaster rifle maintaining its efficiency. The officers 
report that there has not been a single complaint of fouling, difficulty 
of loading, or want of accuracy and power, brought against it ; but, 
on the contrary, it has proved, in every respect, superior to the 
Enfield rifle. During the frequent conflicts with the mutineers, in 
which the men of the Royal Engineer* and the troops of the line 
Were engaged together, with the amount of ammunition 

issued to aU the troops engaged, the men of the line regiment* have 
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been compelled to cease firing for the purpose of wiping out the 
barrels of their Enfield rifles after firing from 10 to 20 rounds ; 
whereas the Koyal Engineers, with the Lancaster rifle, continued 
their fire, loading their carbines with perfect ease. On the 21st 
February, 1858, the 4th company of lioyal Engineers, consisting 
of about 100 non-commissioned officers and men, was stationed at 
Fort Jellalabad, before Lucknow. The enemy attacked the fort in 
great numbers, and went close to the walls. They were, however, 
repulsed by the Loyal Engineers with great loss, no less than 90 men 
being left dead on the ground, the whole being killed by the Lan- 
caster rifles. No idea could be formed of the number of killed and 
wounded carried ofi^ but no doubt it was considerable. The Royal 
Engineers sustained no loss ; not a man was even wounded. This 
fact is most important, not so much as showing the accuracy of the 
arm, but from the circumstance that during the six hours the Koyal 
Engineers were engaged with the rebels, until relieved by Sir J. 
Outram’s force, each man fired on an average at least 60 rounds, and 
yet not the least difficulty was experienced <luring the whole of that 
time in loading the carbines. The only thing observable was, that 
with some the bullet became a little tighter than usual as it 
approached the breech when rammed down the barrel, and with 
others that there was an increased recoil. If tlie defects pointed 
out in the Enfield rifle and the difficulty with which it is loaded 
after several rounds have been fired from it, resulted from the expan- 
sive action of the barrel against the bands, or against the bayonet 
socket and its ring, causing an indentation of its outer surface, and 
consequent contraction of the bore at those places, the defect would 
be permanent, and nothing but a nmndril or cutting tool forced into 
the barrel could remove it. It is, however, well known that after 
an Enfield rifle has been wiped out with a wet or greasy rag, it loads 
as easily and fires as well as when first used, thus proving that the 
defect alluded to is not a permanent one produced in the metal of 
the barrel by expansion, but a temporary one resulting from the 
peculiarity of bore retaining the maximum amount of deposit from 
the powder charge. On the other hand, the peculiarity of the Lan- 
caster bore, judging from its performance under the same circum- 
stances and with the same ammunition, appears to be such that it 
retains only the minimum amount of deposit, while at the same time 
its range and accuracy are greater. In the last-mentioned qualities 
it has been frequently proved to excel the Enfield rifle in England 
as well as India. Both rifles may now be considered to have had a 
fair trial in the very best school for testing their respective merits, 
namely, actual warfare ; and from the unanimous testimony of officers 
and men, both in India and elsewhere, there can be no doubt that as 
a weapon in the hands of troops engaged in war, the Lancaster 
is in every respect superior to the Enfield rifle. 

Mr. liancaster’s latest improvement is an admirable breech- 
loading rifle, of that class in which, when the piece is to be loaded, 
the barrel is drawn forward from the breech, and turned down, so as 
to present its rear end to receive the charge. Mr. Lancaster’s 
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improveraenta are four in number. They consist, first, in under- 
cutting the abutment or stationary breech against whicli the barrels 
rest when ready for firing, and in cutting the rear of the barrels to 
correspond, in such manner that when the barrels and breech are in 
contact, the overhanging pai-t of the breech prevents the rear of the 
barrels from rising. Secondly, in forming sunken recesses in the 
inclined face of the breech, to enable the rear end of the cartridges 
to be supported in their own plane, that is, square to the bore. 
Thirdly, in fitting the strikers, which carry the points for exploding 
the cartridges, without springs, the points and strikers being pushed 
back by the cartridges coming in contact with the points when the 
rear of the barrels is forced home in the breech. And, fourthly, in 
constructing the extractor or instrument whereby the cartridges are 
pushed out from the rear of the baiTels when they are tilted prepara- 
tory to re-loading, in such manner that it (the extractor) takes tlie 
cartridges at two points, and embraces a considerably larger portion 
of the capsule or rear of the cartridges than heretofore . — Mechanics 
Magazine. 


MAJOR RHODES’S PATENT TENTS. 

Among the advantages of these improved Tents are — that a 
hospital tent can be pitched by 8 men in 12 minutes ; and, 
whereas in the present tents there are about 150 pegs and 70 
ropes to each, the new invention has only about 40 pegs and 12 
ropes to secure it, there being no necessity for the men to turn out 
in the rain during the night to ** slack” the ropes as with the pre- 
sent tents — a serious matter when to be performed by sick patients. 

This hospital tent weighs about 112 lbs. less than the Government 
hospital marquee, and its cost is about 3^. under the Government 
contract price. The ventilation is most efficient, and subject to the 
control of the medical officer ; impervious to wet, and the strong 
rays of the sun ; and can be pitched in 12 minutes by 8 men. The 
Hanoverian Government (who have practically tested this tent) 
pronounce tliat Rhodes’s hospital tent affords the best shelter hitherto 
obtained in camp hospitals, &c. The price of a Government hos- 
pital marquee, 30 feet wide by 14 J feet, and 14 feet in height, is 
from 33^. to 35?., and weighs (in three packages) from 507 lbs. to 
652 lbs. (the latter weight includes 4 ground sheets.) It affords 
accommodation for from 18 to 20 jjatients. Major Rhodes’s 20-feet 
diameter field tent costs 24/., viz., about 12/. cheaper, and weighs 
<in 2 packages) 230 lbs., viz., 277 lbs. less than the Government 
hospital marquee. It offers accommodation for from IjS to 20 
patients. Two of Major Rhodes’s 20 -feet diameter field tents can be 
pitched by 4 men (in about 8 minutes for each tent), on about the 
same space of ground as is requisite for only one Government bps- 
pital marquee ; and further, from 10 to 14 men require from 15 to 
20 minutes to pitch the latter tent. Major Rhodes’s tent provides 
detached accommodation for 24 rifles, 24 sets of accoutrements, and 
24 knapsacks, with a perfect system of ventilation ; in which very 
important points the Government hospital marquee is deficient. lyre- 
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to show the unsatisfactory nature of the present theory of the action of 
gunpowder, and to point out sorae of the principal errors upon which 
this theory is based. For this purpose, the results of various 
experiments made by the author, and which were repeated in the 
presence of a select committee at Woolwich, are described and ex- 
plained. These experiments are held by the author not only to 
afford complete evidence of the unsoundness of the present theory, 
but as sufficiently conclusive to serve as the basis for the formation 
of a new set of formulae, both correct and simple, in place of those at 
present in use. The initial action of the fired charge of powder upon 
the shot — the first movement of the shot itself in the gun, and the 
force exerted upon the gun by different charges of powder, and, 
therefore, the actual strength of metal required by the gun — are cir- 
cumstances which, as tlie author believes, have not only been mis- 
understood, but for which laws have been assigned directly opposed 
to the truth. As an instance of this, the hitherto received tiieory 
supposes that wben a shot is forced from a gun it acquires its velocity 
gradually, from the pressure of the elastic fluid generated by the fired 
powder acting upon it through a certain space. It is also supposed 
that the initial pressure of the elastic fluid is the same in all cases 
(the quantities of powder being proportional), whether the gun from 
which the shot is fired be large or small ; so that the larger the calibre 
of the gun, the slower the first movement of the shot is supposed 
to be. 

The result of the following experiment is given to prove that the 
first of these propositions is incoiTect. The author placed a cast-iron 
shot, 3 inches in diameter, and 3 lbs. 1 4 oz, in weight, upon a 
chamber half an inch in diameter, and half an inch deep. This 
chamber was formed in a block of gun-metal, and contained, when 
filled, one dram of powder. Upon lighting the powder, the ball was 
driven to a height of 5 feet 6 inches ; when the ball was placed 
|th of an inch over the chamber, the charge failed to move it. From 
this it is inferred that the first force of the powder is an im'puUive 
force, that is to say, it imparts to the shot at once a finite velocity. 
In order to place the matter beyond a doubt, and to ascertain the 
relative force of different quantities of powder, the author caused a 
chamber to be made similar in fonn to, but of twice the linear 
dimensions of, the former ; he then placed a cast-iron ball of 6 inches 
in diameter upon the orifice of this chamber, which was filled with 

f owder ; upon firing the latter, the ball was driven up to a height of 
1 feet ; that is to say, to double the height of the smaller. The 
state of the metal in which the chamber was formed also showed the 
increase of the initial force of the powder ; this is considered to be 
sufficient proof that the last two of the above-mentioned propositions 
ape as incon’ect as the first. Assuming the initial force of the 
powder to be of an impulsive nature, it is not difficult to understand 
the increase of force shown in the last-named experiment, inasmuch 
as a certain time being required for the complete conversion of tlie 
powder into an elastic fluid, a quantity contained in a chamber of a 
similar form, but of greater linear dimensions than another, must 
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toite in a less comparative time, the linear dimensions increasing in 
W ratio of the first power, and tbe quantity of powder increasing in 
•tie i-atio of the third power, so that the flame will traverse a larger 
quantity in comparatively less time. Thus it appears that the powder 
wlach inflames more rapidly has a much greater initial force, being 
more concentrated in its action ; a quick burning powder, therefore, 
is better for ordnance of small length, such as mortars and iron 
howitzers. The different results produced by powder of different 
quality have, according to the author, been entirely overlooked in the 
hitherto received theory. This theory, which considei s the secondary 
force, namely, the elasticity of the fluid only, and takes no account 
whatever of the enormous impulsive or - initial force, produced by 
the sudden conversion of the powder into an elastic fluid, is that 
which regulates the system upon which ordnance are at present con- 
structed ; hence the reason why large guns are so liable to burst — so 
much so, that it has been said that no gun larger than a 32- pounder 
is safe to fire. 

From the variety of experiments made by the author, he arrives at 
the conclusion that when powder is of the same quality, and con- 
fined in chambers of similar form, but of different sizes, the initial 

force varies, within certain limits, in the ratio of where w is the 

weight of the powder, and v) of the ball. Thus were this new 
theory recognised, the question of the increase of strength, with 
increased thickness of metal, would wear an entirely new aspect. So 
far from the metal in large guns diminishing in strength in the pro- 
portion assumed, it will be a matter for inquiry how it resists the 
great strain to which it is subjected, rather than why it yields ; for 
we find from the experiments described above, that a 68-iX)under 
gun, which has a calibre of twice the diameter of a 9 -pounder gun, 
must, when fired with the same proportionate charge of powder as 
the latter, continually be subject to as great a strain as the latter 
would suffer if always fired with the proof-charge, which is three 
times the quantity of the ordinary service-charge. — Proc. Royal Soc* 

THE DEEP-SEA PRESSURE GAUGE. 

Mr. Henry Johnson, the inventor of this instrument, to show 
the Pressure of Water at various depths, by tlie compression of an 
isolated column of air, has read to the British Association the fol- 
lowing paper .'—The few experiments which I have made on the 
-compressibility of water by pressure, show a greater than indicated 
^ Mr. Carston of 1 in 21,740 for the pressure of one atmosphere. 
The method adopted is that of subjecting to the pressure of a column 
of mercury a bulb of water on the short end of an inverted glass 
eyphon, containing eight ounces of water, ninety-nine parts in the 
bulb and one part in the tube, which is divided into 100 degrees, so 
that each degree is of the whole 1-10, 100th part, and the pressure of 
•each 80 in. of mercury caused a compression of rather more than 
1 degree in fresh water, and about | of a degree in sea water, 
result varied a little, owing to the effect of slight variations of tern- 
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pisratUTO on tbo bulb. This differeaoe of result, however, does 
not afiSsot the principle of the instrument. The compressibility sf 
water is too minute to be recorded in a simple tube, but it may he 
recorded in two methods : one, with a bulb or bottle and a tube 
accurately divided, the tube being furnished wdth an index to be 
pushed along tlie tube by a cork or elastic piston isolating the water 
in the vessel^ and travelling along the tube towards the bulb during 
the descent until the isolated water became equally dense with the 
water suiTounding it, and when pushed back in ascending by the 
expanding water in the bottle, leaving behind the index to mark tlie 
degree of compression, a small aperture at the end of the scale allow- 
ing the escape of the air confined by the cork or elastic piston. The 
instrument to be fastened to a line with the piston downwards, so 
that the isolated water, being lighter than surrounding water, should 
press upwards against the tap rather than towards the piston. 
Another method of applying the principle has, however, been adopted 
on the suggestion of Mr. F. Hoffman, who made the instrument ; 
namely, to have a tube or cylinder of metal, and in lieu of a scale 
tube, to use a long bolt of metal, or, in other words, a long solid 
metal piston, to enter the cylinder through a packing-box, and to be 
pressed mto the cylinder by the external pressure of the superin- 
cumbent water. In descending, the piston, when pressed into the 
cylinder until the density of the isolated sea water equalled that of 
the sea' water surrounding it, would draw along an external scale an 
index recording the compression ; and on ascending, the piston, 
when pushed back by the expansion of the isolated water, would 
leave in its position the index fixed by a spring acting on a toothed 
rack at the side of the scale. In this form the action of the instru- 
ment appears to be very simple — the piston being pressed into the 
cylinder, or out of it, according to the relatial density of the water in 
the cylinder and of the water surrounding it ; and resembles the 
action of some other hydraulic presses, although this instrument is 
worked by the pressure of the sea, and others by the hydraulic pump. 
After a correction for the effect of the friction upon the piston in the 
packing-box, and which is considerable, the instrument appears to 
record the density or compression of the sea water surrounding it; 
and consequently the pressure to which telegraph lines would be 
Bubjected at the same depth. 

The vessel is made of cylindrical form in order to allow some length 
for the piston and scale, and it contains exactly 10 ounces of water. 
The piston is of such a size that 26 in. would displace one ounce of 
water, and is divided into 100 principal degrees, which are sub- 
divide, each principal being 1 -1000th part. Of this length a portion 
of 40 deg. (about 10 in.) has been taken, so that this instrument can 
record pompression up to the extent of 40 parts in a thousand. A 
spanner accompanies the instrument, to unscrew or tighten the 
paoking-box when necessary ; the other end of the spanner fits into 
and turns a tap at one end of the cylinder, the interior of which is 
oval, and the tap has a small air channel to allow the escape of air, 
so that the cylinder may be filled quite full of water. The instrument 
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may then be placed in the accompanying stand, and the cross bar 
screwed on to the piston, and weights attached to the cross bar showing 
pressure after deducting the weight of the two 2 lb. weights, together 
4 lb. , which are required to ovei-come the friction on the piston in 
the packing* box, when the cylinder is empty. The spring should be 
relaxed, and the index pressed down a little, and afterwards pushed 
up to the piston to prevent the friction of the index from affecting 
the experiment. If the two 51b. weights, together 10 lb., are used 
after deducting the 4 lb. for friction, a pressure weight remains of 
61b. The diameter of the piston being -^^g-ths of an inch, the,area is 
about y\th part of a square inch, and the pressure of the 6 lb. upon 
the piston is thus equal to a pressure of 84 lb. per square inch. 

It is to be hoped that after some further experiments to ascertain 
the effect of variation of temperature upon the capacity of the 
cylinder, and any correction that may bo required, that the in- 
strument will be found practically useful. 


TENSILE AND COMPRESSIVE STRENGTH OP VARIOUS KINDS 
OF GLASS. 

There has been read to the Royal Society a communication, On 
the Resistance of Glass Globes and Cylinders to collapse from Ex- 
ternal Pressure, and on the Tensile and Comprehensive Strength of 
various kinds of Glass,” by William Fairbaim and T. Tate. 

The researches contained in this paper are in continuance of those 
upon the Resistance of Wrought-Iron Tubes to collapse, which have 
been published in %\iQ Philosophical Transactions for 1858.^ The 
results arrived at in these experiments were so important as to 
suggest further inquiry under the same conditions of rupture with 
other materials ; and glass was selected, not only as differing widely 
in its physical properties from wrought- iron, and hence well fitted to 
extend our knowledge of the laws of collapse, but because our 
acquaintance with its strength in the various forms in which it is 
employed in tlie arts and in scientific research is very limited. To 
arrive at satisfactory conclusions, the experiments on this material 
were extended so as to embrace the direct tenacity, the resistance to 
compression, and the resistance to bursting, as well as the resistance 
to collapse. 

The glass experimented upon was of three kinds : — 


Beat Flint Glass . . . 
Common Green Glass 
Extra White Crown Glass 


Specific gravity, 
, , 3-0782 
, . 2-6284 
, . 2*4504 


Tenacity of Glass . — For reasons detailed by the authofs, the ex- 
periments upon the direct tenacity of glass made by tearing specimens 
asunder are less satisfactory than those in the rest of the paper ; and 
it is argued that more reliance is to be placed upon the tenacity 
deduced from the experiments on the resistance of globes to bursting 
in which water- pressure was employed, than upon the tenacity ob- 

* For the previous Bepoit, see Tear-JBook qfPaoitf 1859, p. 19. 
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tained directly by tearing specimenB asunder. The results obtained 
by the latter method give the following mean results : — 

Tenacity per square inch 
in pounds. 


Flint Glass 24)13 

Green Glass 2806 

Crown Glass 234i6 


Resistance of Glass to Crushing . — ^The experiments in this section 
were made upon small cylinders and cubes of glass crushed between 
parallel steel surfaces by means of a lever. The cylinders were cut 
of the required length from rods drawn to the required diameter, 
when molten, and then annealed, in this way retaining the exterior 
and first cooled skin of glass. The cubes were cut from much larger 
portions, and were in consequence probably in a less perfect condition 
as regards annealing. Hence, as might have been anticipated, the 
results upon the two classes of specimens, although consistent in each 
case, differ widely from one another. 

The mean compressive resistance of the cylinders, varying in 
height from 1 to 2 inches, and about 0’75 inch in diameter, is given 
in the following table : — 



Height 

or 

Cylinder 

in 

Inches. 

Mean Crushing- 

Mean Crushing- 

Description 
of Glass. 

weight per 
Square Inch. 

weight per 
Square Inch. 

In 

Pounds. 

In 

Tons. 

In 

Pounds. 

In 

Tons. 

( 

1 

29,168 

20,776 

13-021 

•) 


Flint Glass 

1*5 

9*274 

V 37,682 

12-313 

1 

2*0 

, . 

32,803 

14-644 


C 

1 

22,683 

10081 



Green Glass < 

1*5 

35,029 

16-628 

5- 31,876 

14-227 

1 

2-0 

38,106 



Crown Glass ^ 

1-0 

1*5 i 

23,181 

38,825 

10-348 

17-332 

1 

CO 

13*840 


The specimens were crushed almost to powder by the violence of 
the concussion ; it appeared, however, that the fracture occurred in 
vertical planes, splitting up the specimen in all directions. Cracks 
were noticed to form some time before the specimen finally gave 
way ; then these rapidly increased in number, splitting the glass 
into innumerable prisms, which finally bent or broke, and the 
specimen was destroyed. 

The following table gives the results of the experiments upon the 
•cut cubes of glass : — 



Mean Eesistance to Crushing. 

In Pounds. 

In Tons. 

Flint Glass • • • . 

13,130 

6-861 

Green Glass .... 

20,206 

9-010 

Crown Glass .... 

21,867 

9-762 
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Hence, comparing the results on cylinders with those on cubes, 
we find a mean superiority in the former case in the ratio of 1*6 : 1,. 
due to the more perfect annealing of the glass. 


BOBINQ FOR WATER. 

A PAPER has been read to the British Association, ‘ ‘ On the Result 
of Boring for Water in the New Red Sandstone, near Shiffnal, in 
the County of Salop,” by Mr. J. F. Bateman. The supply of water 
to Wolverhampton being found insufficient, new works have been 
constructed by the author for bringing the water from the river 
Worth, nine miles from Wolverhampton and three from Shiffnal. 
The river Worth, at the place where the pumping- works are erected, 
is not more than forty or fifty feet above the Severn, which it joins 
at Bridgwater, eight or ten miles distant. It may, therefore, bo 
considered as the bottom of a basin little above the level of the sea. 
From the character of the sun*oundiiig hills, and the inclination of 
the beds of new red sandstone, it appeared to the author of the paper 
likely, that although the wells previously sunk on the high plateau 
of Wolverhampton had proved comparative failures, a considerable 
quantity of water might be found in the sandstone at the lower level, 
and that some might overflow, as an artesian well. A bore- well was 
accordingly commenced near Shiffnal, 12 inches in diameter, and 
continued for 70 feet, when it was diminished to 7 inches, and carried 
down to a total depth of 260 feet from the surface. Water was met 
with first at a depth of 22 feet, and from that time it arose with 
increasing supply to the surface, and flowed over as an artesian well, 
giving a supply in the end of 210,000 gallons daily. Throughout 
the whole depth of boring the work varied little in character. It 
was nearly all hard rock, sometimes very hard, with occasional beds 
of soft stone. For the last 40 feet or so, the soft beds were thicker ; 
but otherwise there was little change from top to bottom. As the 
whole well is charged w’ith water to the level of the river, which 
forms its natural outlet, and as the boring shows that the lower beds 
receive their supplies from distant sources, the supply may reason- 
ably be expected to be inexhaustible within the limits of that which 
is due to the percolation of the rain upon the collecting area. 


THE GOVERNMENT WATERWORKS, TRAPALGAR-SQUARE, 

A PAPER was read in November last at the Institution of Civil 
Engineers, “ On the Origin, Progress, and Present State of the 
Government Waterworks, Trafalgar-square : with a few facts relating 
to other Wells which have been sunk, or bored into the chalk for- 
mation,” by Mr. C. E. Amos, civil engineer. The author cctaimenced 
by stating that a good supply of water having been required for the 
fountains in Trafalgar-square, it was determined, in the year 1843, 
to caiTy out a plan which had been suggested by Mr. James Easton. 
This was so framed as to include the water supply for the public 
offices. The water was to be obtained and raised by engine power, 
from the springs beneath the London clay. The quantity of water 
required for condensing the steam of the engine being too great to be 
taken from the main spring, in full quantity, it was considered ex- 
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pedfent to use cooling ponds ; and it was thought that a small quan- 
tity of water in excess of that required for the public offices, niuning 
continually into the cooling ponds, would keep the water clean, and in 

state fit for the purpose of condensation. The basins of the fountains 
were intended to form the cooling ponds. The water from them was to 
be taken for the use of the condenser, afterwards to be raised into a 
cistern, from whence it was to be conveyed to, and be passed through 
the jets of the fountains, where, meeting with the resistance of the 
air, it would be partially cooled and returned to the basin, for further 
circulation. Estimates having been made, it was found that the 
yearly interest on the cost of erection, added to the cost of working, 
would be less than the sums hitherto paid annually for the water 
supply to the public offices, and that, consequently, the playing of 
the fountains could be effected without cost to the Goverament. 

A contract was then made with Messrs. Easton and Amos for the execution of 
the works, and a piece of jp’ound having been selected in Orange-street, the 
works were commenced in January, 1844, by sinking the first well to the depth 
of 174 feet. A cast-iron pipe, 15 niches diameter, was then driven through 30 
feet of plastic clay and 10 feet into a stratum of gravel, sand, and stones, beihg 
left standing several feet up in the well. Within this another pipe of7 inches dia- 
meter was driven through '65 feet of green -coloured sand, and 6 feet into the chalk 
formation, and the boring was then continued to the total depth of 300 feet IVom 
the surface. A considerable quantity of water came from the sand, but a much 
larger supply was obtained fVom the chalk. A second well was sunk in the en- 
■elosuro immediately in front of the National Gallery, to a depth of 168 feet from 
the surface. A pipe 14 inches diameter was then driven through the plastic clay, 
and into the gravel, sand, and stones beneath it. Within this a pipe 7 inches 
diameter was driven through 42 feet of green- coloured sand, and 3 feet into the 
chalk, the boring being continued to the total depth of 383 feet. The springs 
were found to be stronger than those in the W'^ell in Orange-street. A tunnel 
6 feet in diameter, and about 400 feet long, was driven to connect the two wells ; 
the bottom of it being about 123 feet below T.H.W.M. A catch well 6 feet 6 
inches diameter and 32 feet deep was sunk just outside the engine-house. A 
tunnel was driven from it, passing beneath Castie-street and the National Gal- 
lery, to contain the pipes for bringing the water back from the basins of’ the 
fountains to the eaten well. 

The paper then proceeded to describe the situation of the different tanks, or 
reservoirs, in the water tower, and their i^urpose ; and next gave a brief account 
of the high-pressure condensing steam-engine, on the Cornish principle, for 
worHng two sets of pumps, one being capable of raising one hundred gallons of 
water per minute from the springs to the tank, and the other live hundred and 


engine was' also provided, to bo used when the pritieipal machine needed repa*. , 
The works were linished in December, 1844. Their total cost, as completed, 
.amounted to nearly 8400^. The water rose to within 90 feet of the surface (about 
40 feet below T.H.W.M.), and was found to be of good quality. When the en- 
gine was pumping one hundred and ten gallons of w ater per minute, it could 
only lower the water 4 feet in the well. In 1846, a further demand for water 
haying been made, a larger i)ump was substituted, which was capable of raising 
three hundred and fifty gallons of w ater per minute from the springs. In 1849, 
.A second well was sunk in Orange-street, and au engine of 60 H.P., on Woolf's 
principle, was erected. ^ The well was carried to a depth of 176 feet, and a tunnel 
was ^iven to connect it with the other wells. A bore pipe was driven through 
the plastic clay, within which it was intended to drive a smaller pipe through 
the sand into the chalk, and then to continue the boring as in the other wells. 
But an accident having occurred in driving the large pipe, which allowed sand to 
come up the bore hole, and made the water foul, ine hole was stopped with bags 
of clay, and no farther use had been made of it, than as a sump-well to contain 
the pumps. The accident was accounted for in this w ay ; — ^In driving the pipe 
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^eat resistance was offered by the ** hugmng’^ of the plastic elay, and consider- 
able percussive force bad to Ibe used, lu consequence several of the screws 
which held the joints were shalcen out, and the pipe having been improperly 
driven through the layer of gravel, sand, and stones, into the sand beneath, there 
was an escape of water through the screw-holes, and sand followed in suffioi^t 
-quantity to cause inconvenience. The steara-engine worked one double-acting 
pump for supplying the fountains, and two other pumps for raising water from 
the springs into the tanks above the building. At an average speed of sixteen 
strokes per minute, the first could throw six hundred and sixty gallons, and the 
other two together six hundred gallons per minute. This engine ia the one now 
mainly used. The supply of water from the springs was still found to be abun- 
dant. The pumping of six hundred gallons per minute lowered the water from 
20 feet to 24 feet, when it remained stationary as long as the engine was kept 
wwking. The level of the water did not appear to be gradually lowering, audit 
was stated that on December let, 1858, it rose to within 00 feet of T.H.W.M., 
being about the same level as it st^d in December, 1S47. 

The author thought there could be no doubt that the greater portion of the 
water was obtained from the chalk. He then referred to the fact of the towns 
of Brighton, Croydon, Deal, Epsom, Kamsgate, and Woolwich, being aU sup- 
plied with water from the chalk formation. There was an uncertainty, however, 
of obtaining a good supply from the chalk, as was illustrated in the case of the 
well sunk at Messrs. Truman's brewery. In 1857, a greater supply of water 
being required by the Messrs. Truman, it was determined to extend the works. 
In the first place the sand and water above the chalk were shut out, then the 
well was continued to a depth of 300 feet from the top, when it was diacontinue^d, 
as no Water name up the well-hole. As the chalk showed indications of water 
at the depth of 285 feet, the floor of the tunnels was commenced at that level. 
These tumiels were 6 feet 6 inches high by 4 feet wide j that on the north side 
was driven to a length of 57 feet, and that on the south side to 48 feet. The 
quantity of water now’ obtained did not exceed twelve and a half gallons per 
minnte. The water of the springs in the sand had been taken by tapping the 
cylinders at the bottom, instead of, as hitherto, near the top of the sand stratum. 
A well sunk at Messrs. Combe’s brewerv, to a depth of aliout 48 feet into the 
chalk, produced a supply of seventy gallons per minute. The w ater stood 20 
feet higher in this well than in the Trafalgar-square well, while the water in both 
wells was in a state of rest. 


CLEANSma THE THAMES. 

From a return issued to an order of the House of Commons we 
learn that between the lOth of April and the 9th of July, 1859 — a 
period of three months — there were poured into the principal metro- 
politan sewers and sluices discharging themselves into the Thames 
94 tons and 7 quarters of chloride of lime, 185 jyards of chalk lime 
ground, and 2778 yards and 11 bushels of chalk lime, at a total cost 
of close upon 30 00?. for labour and materials, but exclusive of the 
necessai^r water supply. In 1858 and a half of 1859, the Chelsea 
Waterworks Company ‘delivered,” daily, from upwards of 6,000,000 
gallons to upwards of 7,000,000 gallons ; the East London Water- 
works from 100,000,000 to 123,000,000 gallons weekly ; the Kent 
Waterworks from 2, 753,000 to 3, 870,000 gallons daily ; the Lambeth 
Waterworks between 6,000,000 and 7, 000,000 gallons daily ; the New 
River Company, in 1858, 20,877,598 gallons daily on an Average, 
and, in 1859, 20,220,915 gallons daily ; the Southwark and VauxhaU 
Water Company upwards of 10,000,000 gallons daily ; and the West 
Middlesex Waterworks Company between 5,000,000 and 7,000,000 
gallons daily. 

The total quantity of disinfectant agents used during the season 
"was about 4281 tons of chalk lime, 478 tons of chloride of lime^ 
^d 56 tons of carbolic acid, at a cost of 17,733?. 



64 


TEAR-BOOK OF FACTS. 


FURIFIOATION OF THE SERPENTINE. 

A PLAN proposed by Mr. Hawkesley, and adopted by the Hon. 
Mr, Fitzroy, for Improving the Condition of the Serpentine, appears 
to have met with unqualified disapprobation from the public journals 
and the gi’eater portion of the engineering profession, On the other 
side, however, we have the names of Mr. Bobert Stephenson and 
Mr. T. Spencer ; and the analytical experiments of the latter gentle- 
man are certainly not without weight in favour of Mr. HawkesleyV 
spheme. This scheme consists in drawing about 2,000,000 gallons of 
water daily from the lower end of the lake, and throwing the same, 
when freed from mechanical impurities, into the upper end in the 
form of a cascade. The effect of this flow of aerated water would be 
to oxidize the soluble organic matter that nourishes the growth of 
the confervce and slimy vegetation, which are so detrimental to the 
appearance of our ornamental sheets of water. It is not, therefore, 
upon the filtering process alone that we are to depend for the re- 
moval of objectionable impurities, and for the attainment of a com- 
parative degi-ee of limpidity. The stagnant vegetation is to be at- 
tacked both by natural and by artificial means ; since the former cannot 
wholly be adopted. The importance of the cascade during the 
prevalence of close and diy weather is not easily to be overrated. 
The chemist can testify to the danger which would be incurred, even, 
in the absence of sulphur and phosphorus from the dissolved 
organic matter, by removing the living vegetations in whose growth 
this is absorbed, without at the same time supplying nature’s great 
purifier, oxygen, to obviate chemical changes of a more dangerous 
character than the conversion of this organic matter into carbonic 
acid gas. And although it may be obseiwed that this gas is one of 
the principal supporters of vegetable life, yet the plants which thrive 
in aerated water are of a very different class to those which grow so 
freely in a semi-putrid and stagnant compound of decayed vegetable 
and animal matter. 

The necessity both of filtration and aeration is strongly exemplified 
in the present condition of the lake in 8t. James’s Park. The pro- 
cess there adopted is characterized by a Times correspondent, who so 
sti'ongly repudiates Mr. Hawkesley’s plan, as a “complete success.’' 
But surely this gentleman cannot himself have verified the condition 
of this piece of water, or the expressions “clear” and “limpid” 
must be intended as ironical. The question of their applicability 
may be left to any inquirer who has an opportunity of viewing 
the result of the experiment by which this lake has been rendered 
so completely artificial. Unless much wind or rain shall have inter- 
vened, they will find the greater part of it covei*ed with a thick and 
apparently solid slime — a crust supporting multitudinous light 
bodies ; while throughout its whole extent, the floccuient conf&mas 
arrest the sun’s rays before their warmth can be absorbed by the 
kplid concrete below. Upon this concrete the vegetations will ulti- 
mately be deposited in the form of mud. 

Much stress is laid by the advocates of the system adopted by 
Messrs. Easton, Amos, and Co., in the St. James’s Park water, 
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upon the nuisance likely to arise from the filtering apparatus to be 
established at the upper end of the Serpentine. But if any such 
nuisance occurs, it must be from gross negligence or want of skill. 

' The matters to be separated are neither poisonous nor rapidly 
putrescent. The mud at the bottom of the Serpentine is, as we are 
assured by Mr. Spencer, very different from tlie Thames slime, the 
offensiveness of which is owing to a black substance composed of 
^sulphur, carbon, and iron, of which no trace is found in the lake. 
•Oholeic acid from bile, and sulphuretted hydrogen evolved from 
flewjige matter, are also absent. Indeed, the impurity of the Ser- 
pentine water has been much exaggerated, despite the occasional 
overflow into it of the contents of the Banelagh sewer — evidenced at 
rare intervals by the presence of 'paramecia and mlriones. Its of- 
fensiveness is simply that of ordinary stagnant water, arising from 
decaying vegetation, and is far more perceptible to the eye than to 
the organ of smell. To remove this w'ater, amounting to 60,000,000 
of gallons, and to replace it by a similar quantity exposed to the 
4jame conditions of stagnation, would be an evident absurdity : and 
the formation of a shallow artificial bottom of concrete is, in our 
opinion, not likely to improve its quality. The depth of water in 
the Serpentine is an advantage the result of which in preventing the 
most objectionable forms of vegetation has been generally overlooked; 
and the carbonaceous bottom would probably be bub ill replaced by 
a concrete, the deposit upon which would ferment in the direct rays 
of the sun. 

With regard to the filtering process it may be observed that the 
method to be adopted will be similar to that in use at the Glasgow 
•Oorbals Waterworks, and other establishments of the same nature. 
The simplicity and efficacy of this method have been fully tested. 
The water is discharged from the conduit on the top of a compart- 
ment of gravel, through which, by means of an aperture at the bot- 
tom, it passes into a well adjoining. The oveifiow from this then 
runs into coarse sand, and in a similar manner into fine sand, before 
it is ultimately discharged. In the case in jwint there will, for 
convenience of cleansing, be two such filtering contrivances ; and 
one or more of the stages of purification may probably be dispensed 
with. 

To remove the impression which appears to prevail that the water 
in the Serpentine approximates in its characters to that of the 
Thames, it would suffice to examine comparatively the deposits of 
lime on the margin of the lake and on the banks of the river. That 
from the latter will be found soon to evolve its noxious constituents ; 
while the lime deposit from the Serpentine is wholly inoffensive. In 
both cases the addition of lime is of very questionable utility- Xn 
the Serpentine especially, though it destroys the confervccy together 
with the animalcules and the fishes, it cannot prevent their putre- 
faction, or remove its products. When the plan of Mr. Hawkesley 
shall have been carried out, we hope that these organisms will be left 
to fulfil, under more favourable conditions, their due purposes in the 
'economy of nature, and that the Serpentine, when re-stocked, with 

E 
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fish, may afford, as of old, a harmless amusement to the piscatorial 
enthusiasts of London, — MeckanM MagazirhCf August 26, 1859. 


SUBMABINE LAMP. 

The Submarine Lamp is intended by Mr. Rettie, its inventor,, 
chiefly for using under water, for throwing light upon objects in the 
beds of rivers, or in the depths of the sea, applicable for tho exami- 
nation of the foundation of piers and bridges, and of the hulls of 
vessels while afloat, also for the purpose of attracting fishes and 
other residents in the deep, &c. 

In the construction of the submarine lamp various points had to 
be attended to, as essential to its success. 

1, The obtaining of a powerful light by a lamp of limited dimen- 
sions and perfectly water-tight. 

2. Whilst adapted for using near the surface, to be capable of 
extending with facility, and of strength sufficient to sustain tho 
pressure of water, when immersed to any considerable depth. 

8. The entire removal of air vitiated by the flame, and introduction 
of air capable of supporting combustion. 

These having been severally attended to, the object has been 
satisfactorily attiiinod by the .lamp shown. 

The lamp may be made either of a globular or cylindrical form (if tho 
former it will require to be of glass), the bottom being made of brass, 
with a large screwed opening for the admission of the argand burner 
used ; on the top of the globe is a brass cap, into which is screwed 
a strong copper tube, in tlie centre of which is fixed another tube, 
one-fourth less in diameter, and so fixed that air may pass freely in 
the space between the two ; the lower end of this inner tube has a 
trumpet-shaped termination which enters into the globe, reaching 
within two indies of the top of the chimney of the argand burner of 
tlie lamp. The upper ends of the tubes terminate in a sort of lantern 
top, which is divided into a lower and upper compartment ; from 
the lower compartment, the larger (or upper) tube conveys the air 
required by the lamp for effecting combustion, while through the 
upper compartment is discharged by the inner or centre tube the 
vitiated air, as ejected from the lamp. 

The principle on which the lamp is constructed and depends for 
action is that arising from the discrepancy of the gravity of the two 
columns of air necessarily engaged, viz., the column of cold for sup- 
plying combustion, and the column of heated air ejected. And in 
the arrangement of the tubes, advantage is taken to foster the peculiar 
<|uailties of the respective columns ; thus, the cold being made to 
descend by the larger and outer tube, whose surface is exposed to- 
the action of the water, while the heated or centre colunm is placed 
immediately over the powerful burner of the lamp,— -Proc. Brit^ 


SUBMARINE BOAT. 

An experiment has been made at New Castle, Delaware, with a 
Submarine Salvage Boat, invented by Mr. Villei’oi, who descends to 
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the bottom of the river without auy arrangement for receiving a 
supply of fresh air from above, the boat being intended to supply 
itself with the quantity of air needetl while under water, enabling it 
to remain submerged for any length of time required. Eight men 
went down in the boat, and remained there an hour and three-quarters 
without any communication from above. The mode of generating 
air to supply the boat is yet a secret. The boat is made of boiler 
iron, and is i)erfectly round, and shaped somewhat like a fish. It is 
35 feet long, 44 inches in diameter, and propelled by a screw 8 feet 
in diameter. It has two rows of bull’s-eyes on the top, for the pur- 
pose of giving light to the interior. On each side, near the bow or 
head, are placed pieces of iron about 18 inches square, which are 
moved like the fina of a fish, and are intended to direct the boat up 
or down when under the water. — Philadcl;phia Ledger. 


SUBMARINE WORK. 

Mr. W. E. Newton has patented apparatus for facilitating Sub- 
marine Explorations, consisting of a working chamber supplied with 
compressed air from a reservoir, by which also tlie workmen regulate 
the buoyant power of the apparatus. Connected with it is a ballast 
chamber, and a pump communicating with the reservoir of com- 
pressed air by the eduction-pipe and by a flexible induction-pipe 
with the atmosphere above the surface. 

PILING AND COFFER-DAMS. 

Mr. F. W. Bryant has read to the Society of Engineers a paper 

On Piling and Coffer-dams.” The author commenced tne paper 
with a sketch of the history of pile-driving from the earliest ages, 
urging the value of piling fur foundations, and mentioning different 
structures which had given way in consequence of its non-adoption — 
‘Westminster- bridge for example. He proceeded with remarks on the 
woods used, and the attacks of the Teredo navalis, or pile- worm, 
asserting creosote to be an effectual remedy against them, giving 
proofs of the assertion. He then pointed out the importance of 
shoeing piles well, and gave the weights of those used in some of the 
principal works in England. He next described the various kinds 
of piling-engines that had been employed — mentioning the applica- 
tion of horses for raising the ram — and considered the ordinary crab- 
engine now generally adopted to be far superior to any of those used 
formerly. Pile- driving by steam-power was .next treated of, the 
author describing some of the principal machines which have been 
invented, preferring Sisson and White’s, as being the most economi- 
cal atid practically useful. The weights of rams was the next sub- 
ject— the author noticing the great increase in the weights used at 
the present day compared with those formerly employed. 

Iron pile and plate driving, with the comparatively recent intro- 
duction of them, was referred to, and a description of those used 
at the Westminster New Bridge, and the method of driving them. 
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BLASTINO BOCK. 

Some experiments have been made, attended, it is said, -with per- 
fect success, at F^amp, in Blasting Eock under water for the har- 
bour piers. In order to deepen thfe channel it was necessary to 
clear away a portion of excessively hard rock, upon which ordi- 
nary implements had but little effect : moreover, the sea never 
receding entirely from the rock, the means resorted to at first 
were attended with extreme difliculty, while the operations proved 
a great impediment to the navigation. At present, with the aid of 
an electric batteiy, the rock is being removed with compai-at^ve ease, 
by a contrivance as follows : — Glass jars, containing each fifty kilo- 
grammes of blasting powder, are made watertight by means of corks, 
through which insulated wires are passed and put in communication 
with the powder. These vessels are well caulked or sealed, and 
packed in a basket, with hay, to prevent their being broken against 
the rock when they are let down. At the moment of high water 
these ‘‘cartouches” are cast into the water, and kept in communica- 
tion with the electric battery, by means of wires covered with gutta- 
percha in the usual manner. On the circuit being completed by 
joining the wires on shore at the northern jetty, the powder ignites, 
and the elastic gases, finding such enormous resistance in the weight 
of the water above, strike upon the rock and shiver it to atoms. At 
each explosion the water rises in a conical form of greater or less 
height, according to the effect produced on the rock, boils up for a 
few moments, and in five minutes resumes its usual undulations, 
leaving no visible traces of the agency exerted below. The dibris 
of rock will have to be removed afterwards by dragging, &c., at a 
slight cost . — Builder y No. 889. 


THE CLEARING OP DRAINS AND WATER-COURSES. 

Messrs. Easton and Amos, of Southwark, have patented a curious 
method of adapting to some convenient part of a drain, sewer, or 
water-course, a grating of peculiar construction, whereby any ex- 
traneous solid matters, such as weeds, pieces of wood, brickbats, 
stones, the dead bodies of animals, or other substances, may be 
arrested in their progress, and removed, so as to prevent them from 
blocking up the water- course, and stopping the flow of the water. 
To this end a chamber or recess is constructed at some convenient 
part of the drain, sewer, or water-course, and made to extend across 
it from side to side. In this chamber is mounted a moveable grating 
in such a manner as to extend transversely across the whole of the 
water-way. The grating is to be formed of a suitable number of 
endless chains, connected together laterally in any convenient manner, 
and provided with projecting pins, points, or hooks. Or a number 
of shoit bars similarly provided with projecting pins may be jointed 
together in an endless series, so as to form an endless grating, which 
is to be passed round wheels or rollers mounted in the chamber or 
recess. This endless chain or grating should not be placed vertically, 
but at an inclination to the line of the drain or sewer. It will be 
understood that the water and liquid matters will pass freely through 
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the endless chain or grating, but that solid matters of any great size 
or dimensions, or that would be likely to cause an obstruction in the 
water- course, will be arrested by the grating, and by causing the 
same to rotate (by communicating motion to the wheels or rollers 
on which the endless chain or grating is mounted) the pins, points, 
or hooks attached to the grating will be caused to lift up such solid 
matters out of the chamber formed in the drain, and deposit them 
in some receptacle provided above for that purpose. 

LIGHTHOUSES AND BEACONS. 

Me. R. Roberts has described to the Mancliester Philosophical 
Society his proposed Improvements in Phavology. After advei*ting 
to the remarkable fact that the great majority of wrecks and col- 
lisions occurred in the immediate vicinity of the beacons intended to 
guard against them, Mr. Roberta said the idea had occurred to him 
that the principle of gyration might be advantageously employed to 
neutralize the action which the wind and weaves exert upon floating- 
light ships. 

After briefly describing the principal features of the catoptric and 
dioptric systems, Mr. Roberta stated that tlie latter was inapplicable 
to floating' beacons, owing to their great oscillation, and that they 
were, therefore, still furnished with 12-inch reflectors, whose power 
was compai'atively small. He felt convinced, however, that the 
more fully the system of Mons. Fresnel became understood, the 
more certainly would it be preferred to the catoptric system. 

It was, however, essential to the adoption of this system, that the 
light apparatus be kept upright and free from oscillation, to attain 
which desideratum Mr. Roberts proposed entirely to change the 
form of the vessel, making that portion of it which was immersed 
hemispherical, and that which was above water the frustrum of an 
inverted cone. 

In the centre of this float Mr. Roberts proposed to build a tower 
(whose lower end should project through tlie bottom of the float to 
serve as a keel), carrying a lantern as in shore lighthouses, and 
containing the necessary accommodation for the light keepers : and 
within this lantern he proposed to place a dioptric apparatus of the 
second power, whose light being placed 45 feet above the water-line, 
might be seen at a distance of nine miles. Immediately below the 
light apparatus he would place a fly-wheel suitably mounted on 
gimbals, and driven through the medium of certain wheels and shafts 
by a small engine, which, with its boilers, would be placed on the third 
deck of the float, or this wheel might be caused to revolve at its 
proper speed by two relays, each of three men. The engines and 
steam might be used for a variety of purposes, as to sound bells or 
whistles, hoist coals aboard, prevent the adhesion of snow to the 
lantern, &c, — Builder, No. 844. 

WATER IN LIGHTHOUSES. 

Professor Faraday has addressed to the Times the followmg 
letter ; — 
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“ The Trinity House, in its care for the health of the people 
engaged under it in the superintendence of lighthouses, has, at dif- 
ferent times, sent to me, as its scientific adviser, certain specimens 
of Waters, which were supposed to be injurious to the persons 
using them. Lighthouses are, of necessity, often placed in situa- 
tions where water is obtained with difficulty, and they are frequently 
dependent, more or less, u|^)on that which is gathered from rain 
falling upon the leaden roofs, galleries, and gutters of the towers 
and cottages occupied by the keepers. Now, the salt of the sea 
spray, which often reaches these roofs, &,c., even when they are 
half a mile or more from the shore, causes the rain-water which 
falls upon them to dissolve a portion of the lead, which is larger or 
smaller under different circumstances, and at times rises up to a 
quantity injurious to health and poisonous. The water thus con- 
taminated by lead, or rather chloride of lead, is peculiar in this, that 
it does not lose the poisoning substance either by boiling or by ex- 
posure to air, for the metal remains soluble after one or both of these 
processes. I ascertained that if a little whiting, or pulverized chalk 
(carbonate of lime), were added to such water, and the whole shaken 
or stirred together, the lead immediately assumed the insoluble state; 
so that when the water was either filtered or left to settle, the clear 
fluid was obtained in a perfectly pure and salubrious condition. The 
process of purification is, therefore, exceedingly simple, for if some 
powdered chalk or whiting is put into the cistern in which such rain- 
water is collected, and stirred up occasionally after rain, the water 
may, with the gi'eatest facility, be obtained in a perfectly fit state 
for all culinary and domestic purposes. 

** The Trinity House has supplied this information to all the cases 
needing it which have come to its knowledge, but I find that some 
cases occur not under its charge, that there are others not connected 
with lighthouses, and others again in other countries, in all of which 
this piece of simple practical knowledge may be useful. Under these 
circumstances I have thought that you, Sir, would not refuse the 
service of that special and extensive power of publication and instruc- 
tion which the Times possesses, but use it to carry this knowledge to 
the many dispersed persons who may greatly need and yet have no 
other means of obtaining it.” 


BREAKWATERS FOR HARBOURS. 

Mr. C. Burn, C.E., proposes, in a work published by him, a 
method by which, as lie maintains, a Breakwater for such a site as 
that of the Dover Harbour of Befuge coviid be made in one-seventh 
of the time^ and at less than one-half the cost of that now in pro- 
gress, 

“We propose,” he remarks, “ to construct the breakwater by a series of 
isolated circular towers, 50 feet in diameter and 70 feet high, constructed 
entirely of brickwork, concrete, and masonry; the towers to be built at inter- 
vals var}dng from 6 to 15 feet, connected on the top only by an iron gangway and 
parapet. 

“ As a means for practically carrying ont such a principle of breakwater, we 
propose to adopt Bentham and Ashton’s system of construction. 
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** The foundation of each tower, or that |>ortion from thd bottom up to live feet 
Above low-water mark, is a casing, constructed of brickwork in cement with a 
granite ashlar facing, forming a circular wjdl five feet in thickness. This hollow 
casing or cylinder is built ijpon a timber platform, calked water-tight, and made 
auffioiently strong to withstand the pressure of water when the casing is sunk 
to its floating levd. 

”The hoUow foundations may be towed to their position in the line of break- 
water, and when in position, a valve in the timber platform can be opened, the 
water let in, and th(^ will sink in position and become fixed. 

** The centre portion can then be filled in with concrete. 

** Having thus mode the foundation to a height of five feet above low-water, the 
superstructure above that point can be constructed in the ordinary manner, with 
concrete blocks for hearting and granite blocks for facing. The top to be paved 
with ^auite blocks or Portland stone. 

These towers may then be connected together by a cast-iron gangway and 
parapet.” 

Such is a brief outline of the plan. The breakwater, instead of 
being a continuous structure as at present, would be composed of a 
series of disconnected towers, averaging 10 feet apart. This reduces 
the quantity of material, it is said, nearly one- fourth, though equally 
strong and durable as if solid ; and will break the force of the waves, 
and cause still water in the harbour as efficiently as a continuous 
breakwater. No coffer-dams, of course, will be necessary in con- 
structing such foundations as those described. 

HYDRAULIC LIFT AT THE VICTORIA DOCKS. 

This new Lift, the invention of Mr. Edwin Clark, is in successful 
operation at the Victoria Docks for ship-lifting, and appears likely to 
supersede the graving dock for many purposes. Mr. Clark's appa- 
ratus consists of a series of thirty-tv/o upright hydraulic rams, of 
10 inches in diameter, placed in a waterway in two lines of sixteen 
-each, far enough apart to admit of a ship of any burden passing 
between. Each ram is fitted with a crosshead of wrought-iron, and 
the crossheads are supplied with long straps, to the lower end of 
which are connected girders extending across from row to row. 
These girders, wffien the rams are down, are of course at the bottom 
of the water. The pontoon, on whicli the ship is mised, is formed 
of wrought-iron plate, strongly ribbed, the length and depth of 
which varies according to the siae of the ship it is intended to lift. 
This pontoon is open at the top, and is of sufficient buoyancy, when 
empty, to support a vessel of very large tonnage. It is fitted with 
screw valves for admitting the water, so that in a very short time, 
■when placed in position, it can be lowered down upon the cross 
.girders. The rams are fed by a 50 lb. engine, which is fitted with 
twelve hydraulic pumps, 1 Jtli inch in diameter, and 2 feet stroke, 
working at 18 strokes per minute, and the pipes from these pumps, 
before branching otf to the rams, communicate with a series of 
valves arranged in a place built for that purpose close to the lift. 
By means of excentrics, which close the valves, any one of the mms 
can be disconnected at will from the supply, so that should one of 
the pipes burst, no danger can accrue to the ship, and the lifting 
process can be completed without 4elay.. 
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In an experiment on the 27th of July, the pontoon being placed 
in position upon the girders, it was first filled and then lowered to- 
the bottom of the water. After this the Jason, a ship of about 
1000 tons burden, was warped in, and having been fixed in position 
by means of ten sliding blocks, which were pulled into cont^t with 
the sides and bottom by means of chains brought above the water- 
line, the engine was set to work, and the whole mass rose gradually 
out of the water at a speed of one foot in three minutes. As the 
pontoon came above the surface, it relieved itself of the water it 
contained, and the valves being then closed, the buoyancy of the 
saucer itself supported the ship in a perfectly steady and satis- 
factory manner. The whole operation, from the beginning to the 
end, extended over the space of hours, and the dead weight 
lifted, including the pontoon, was altogether above ICOO tons. 
There are four pontoons constructed, and others in course of con- 
struction, which when raised in this manner, and floated, are to be 
towed with their burden into shallow bricked recesses provided for 
that purpose, so that the hydraulic power can be continuously 
applied for raising purposes. During an entertainment which fol- 
lowed the experiment, or rather the operation, Mr. Edwin Clark laid 
before his audience a clear and concise description of his invention,, 
and the obstacles ho had had to contend with in bringing it to its 
present state of perfection. — Mechanics' Magazine, 

An important paper descriptive of the Entrance, Entrance Lock, 
and Jetty Walls, with the Wrought-Iron Gates and Caissons, of the 
Victoria Docks, has been communicated to the Institution of Civil 
Engineers, by Mr. W. J. Kingsbury, for which w'e regret not to be 
able to find space. 

SIR w. G. Armstrong’s hydraulic machinery at Swansea. 

The whole extent of the new docks at Swansea, as well as the 
river float, is furnished with Sir William Armstrong’s Hydraulic 
Apparatus, which opens the gates, swings the bridges, v/orks the 
sluices, lifts the hoists, and goes through all manner of operations. 
The extent of pipes is a mile and a half, and the pressure upon them 
is 7001b. to the square inch. The hydraulic power is available for 
any purpose for which it may be required at any point throughout 
the entire length of the pipes. The ponderous dock-gates were 
opened by Miss Talbot, the daughter of the lord- lieutenant, not 
figuratively, as is usually the case with ceremonial ** openings” of 
this kind, but, thanks to the invention of Sir William Armstrong, 
literally opened by the delicately-gloved hand of a young lady of 
eighteen, grasping the capstan, boasting for the nonce a silver 
handle. 


THE floating DERRICK.* 

In August last, the small Derrick belonging to the Patent 
Derrick Company was employed to raise on board the (Ji^eat Eastern 


The Derrick is fully described in the Year-Book qf Facie, 1859, p. 44. 
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the whole of the ship’s yards and her principal gaffs* These spars, 
constructed by Messrs. Ferguson, of Mill- wall, are the largest of 
their respective kinds ever made on the Thames or elsewhere. The 
main* yards average 124 feet in length, are 33 inches in diameter at 
their centres, and weigh from 15 to 17 tons each. By means of 
the remarkable facilities which the patent derrick affords, these 
enormous spars were all hoisted to the required position, on board 
the Great Eastern^ during the brief space of a single day. The 
operations, so far as regarded the great ship, were conducted by 
Mr. Westhorpe, to whom the rigging of the vessel is intrusted ; 
while the direction of the derrick’s hoisting powers was expressly 
undertaken on this occasion b}^ Mr. A. D. Bishop, the inventor of 
the machine. The time occupied by the derrick in hoisting the 
principal main yard to the height of nearly 80 feet, after the opera- 
tion of slinging had been accomplished, was less than two minutes. 
The novel application of the principle of the lever, introduced by 
the inventor of the derrick, enables the machinery while raising itsr 
weight simultaneously to run it in or out, backwards or forwards, 
to any desired point. By this contrivance the derrick was enabled 
not only to hoist the yards over the ship’s side, but also to span the 
Great Eastern's deck amidships and hand lier yards direct to the 
purchases rigged on board the vessel to receive them — a feat which, 
neither crane nor shears on the Thames could accomplish . — Daily 
News, 


IMPROVED CRAB. 

Mr. Denison, Q.C., has exhibited to the Institution of Civil 
Engineers a small Crab, or Winch, capable of lifting half a ton with 
a single pulley, although light enough to be carried in one hand. 
It had two short barrels with five grooves in them for the rope, and 
a wheel at the end of each barrel, both of which were driven by 
equal pinions on the ‘winding arbor. The rope passed from one* 
barrel to the other ; and the loose end was either pulled off by hand, 
or fejl by its own weight, or by the weight of the descending blooks^ 
or empty bucket attached to it, if the crab was worked alternately, 
like buckets in a well. 

Several members stated thatthe machine was a very good one, but 
that it had been invented long ago, and was now in use in many 
factories. To this it was replied, that it was surprising that so 
valuable an improvement of such a clumsy machine as the common 
long-barrelled crab should have been unknown to the various en- 
gineers, builders, and other persons conversant with such matters, 
to whom it had been shown or described. It was found that the 
time spent in fleeting the chain was a quarter of tlie time spent in 
actually lifting the Westminster bell to the top of the tower, and 
two crabs were used for it ; whereas, with one such machine as this, 
it could have been lifted the whole 201 feet without any interruption. 
The object in bringing the machine to the Institution was to make- 
it generally known, and to show its convenience. 
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BAINES’S PATENT HOIST- GOVEENOE. 

The primary object of this invention has been to render the lifting 
-apparatus, used in mills, warehouses, and mines, known as the 
‘‘Hoist- box," its own Governor or regulator ; thereby securing the 
impossibility of a recurrence of those accidents which have from 
time to time resulted in coal pits and factories, from negligence of the 
-attendant, or weakness of the materials. Attached to the top of the 
“hoist- box” is a governor or speed regulator, precisely like that used 
in the ordinary steam-engine. The balls of the regulator acquire 
•centrifugal force through the momentum imparted by a driving band, 
which is passed over a friction-roller that constantly rests against the 
side of the shaft or well- bole to be ascended or descended. At each 
corner of the “hoist- box” is a cam, or excentric, keyed in pairs 
upon the shafts, to which instantaneous motion is given by the 
governor, should a rope break or any other accident whatever occur. 
The consequence is, that these cams are made to clutch the sides or 
guides of the well-hole with such tremendous force that the box, 
however heavily loaded, is brought to an immediate stand-still; and 
even if the speed to which the governor has been adjusted should be 
exceeded, the friction- roller immediately imparts an accelerated mo- 
tion to the governing apparatus, which disengages a trigger and 
prevents the box from descending — let what will .occur to engines, 
ropes, wheels, or gearing — at a quicker speed than that to which the 
box has been restricted by the application of this ingenious “ hoist- 
governor .” — Builder y No. 837. 

STRAIGHTENING A CHIMNEY-STACK. 

This operation for restoring the colossal Chimney at Port Dun- 
•das to a perpendicular and safe position has been successfully com- 
pleted. This w^as accomplished by sawing several of the mortar beds 
between the courses oh the side from which the chimney leaned, 
thereby allowing it to come back by its own weight, without the 
application of any external force. Only one draft was cut at a time, 
to guard against any shock which might have endangered the stability 
of the building, and by keeping the saws wet, a bed of mortar was 
prepared for the superincumbent weight to settle down upon. 
Twelve cuts were made in this manner, on different parts of the 
structure, which generally set before the saws had passed through 
half of the circumference, particularly in those made nearest the 
ground, where the weight was greatest. Mr. Duncan Macfailane, 
architect, by whose advice this method W'as adopted, superintended 
the undertaking. The principal dimensions of the chimney are : — 
Total height, 468 feet ; from surface to top of cope, 454 feet ; out- 
side diameter at foundation, 50 feet ; at surface, 34 feet ; at cope 
14 feet. According to calculations made by Professor Eankine, the 
building, independent of the adhesion to mortar, is capable of sus- 
taining with safety a lateral pressure of 66 lb. per superficial foot at 
its weakest point, being 111b. more than the force of the greatest 
.storm registered in this countr )^ — North British Mail, 
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THE aOVERNMENT CONE TELEGRAPH SYSTEM. 

The Government have eecared to themselves the use of an im- 
proved System of Telegraph Signalling, patented by Mr. Eedi, of 
whom they ai'e stated to have obtained it for a very small sum — but 
for which they would in all probability have rejected it. 

Instead of the various and numerous flags hitherto used on board 
ship for telegraphic signalling, Mr. Redi employs simply a set of 
collapsible cones, which may be expanded separately or together, as 
deshed. They are formed in pairs, base to base ; they are closed by 
india-rubber springs, and expanded by the pulling of a line or cord. 
The notation of the old flag system only is done away with ; the 
code remains unaltered. 

This netv system has many advantages. Thus, a flag cannot be 
seen unless “spread” by the wind, and in wet still weather it is 
often difticult to spread it ; but the cones are expanded with cer- 
tainty in an instant. Again, wlien a flag is spread, the colour has 
to be detected ; but the colour of the cones has nothing to do with 
their signalling, nor is their re-acting much affected by the atmo- 
sphere ; and communication has even been kept up with the cones 
during an easterly mirage. The cone system can also be worked 
with greater rapidity than the flags ; yet, while the new system ad- 
mits of more numerous combinations than the old, it is also learnt 
with greater ease. In respect of cost, 25 sets of cones may be pur- 
chased at the price of one set of flags. If we compare the cone 
telegraph with the semaphore used for naval and military purposes 
on shore, we shall also find the new system has the advantage. It 
may therefore be used both by land 'and sea with benefit, and with 
the further advantage of rendering the telegraph system common to 
the army and navy, and of thus facilitating the co-operation of the 
two services. Yet this self-evident superior system was not adopted 
by the Admiralty until after some years of hesitation ! — Condemed 
from the Mechanics' Magazhie. 


THE LIVERPOOL AND MANCHESTER RAILWAY. 

Mr. George Bennie has communicated lo the Editor of the 
Engineer of November 12, 1859, the following details, of special 
importance in the history of the railway system : — 

In 5 'our leading article of the 28th ultimo, you state, *‘That professional 
authority, for which many have sought to found a claim of infallibility, has on 
numberless occasions been completely set at nought, to the great advantage of 
the civihzed world. No higher authority than Mr. Rennie could liave pro- 
nounced against the practicability of working the Liverpool and Manchester 
Railway, yet it nevertheless was successful.’* Now, the answer to this is, that 
there is no truth whatever in the statement ; for I neither did, in evidence 
in the Committees of Lords or Commons, or elsewhere, give any one reason to 
suppose that I had made such a statement. It would have been contrary to my 
conviction, after the numerous investigations I had made upon the working of 
the railways then existing in the northern and western parts of the kingdom, such 
as the Stockton and Darlington Railway, and which was one of the Srst ezam- 

f les of the successful appheation of locomotive power on a railway for passengers, 
rrespective of this, I had made in 1825, 183h, a vast number of experiments 
on the gliding and rolling fnction of metals and other substances, part of which 
experiments were communicated to and published in the TraMoctions of the 



76 


YEAB-BOOK OF FACTS. 


JRoval Society in 1828, three years previously to the experhnents of M. Morin, 
aim they have (I believe) formed the basis ot all subsequent calculations on that 
subject. I also made numerous experiments on the gliding and rolling frictions 
of locomotive engines and carriages, with a view to their application to railways, 
so that their resistances might be reduced to a minimum, and be equalized with 
the resistances of barges on canals, and much superior in poiut of speed. These 
facts arrived at, it became a question for consideration as to the nest line for 
adoption, and in what way the railway should be laid. An attentive and per- 
sonal examination of the country intervening between Liverpool and Manchester 
led to the conclusion that the straightest, and shortest, and most level line was 
the best, and having through the energy and activity of Mr. Charles Tignoles 
(employed by us) completed the survey, we decided to adopt the present as the 
best suited to the contour of the country, and carrying out the great object ctm* 
tempiated. The physical ditHculties were, however, great. The construction of 
the tunnel at Liverpool, on so great a scale, through the red sandstone rock ; 
the crossing of the great Sankey Valley and its canal by a long and lofty viaduct 
or bridge and embankment ; also the Newton Valley and bridge and embank- 
ment, besides other valleys of great length and depth; the construction of up- 
wards of 100 bridges over and under the railway, the proportions necessary to 
give to those bridges ; the deep cutting through Olive Mount and BainhiU ; the 
graduation of the line by suitable inclined planes ; the carrying the roadway 
over the much-dreaded Chat and Parr Mosses; the determination of the widtii 
of gauge and distance between the lines of railway, &c. Ac., all of which subjects 
were scarcely known, involved difficulties of no ordinary kind, nevertheless we 
deemed them praoticable, and laid out the lino as per a brief statement accom- 
panying Mr. Bennie's letter. 

In conclusion, Mr. Bennie says: — The original estimate for executing the 
railway, and submitted to the committee, w'as 790,246^. This sum ismpear^ so 
large that the estimate >vas reduced by the committee to 610,000^. The railway 
was executed and opened for commerce in 1830 for 739,166L ; and a comparison 
of other items with those executed will show that we were not so far out as was 
predicted. But the points to which I would draw your attention are — Firstly, 
the tunnel, which was entirely new on such a scale of magnitude ; secondty, the 
inclinations or gradients, which were jaid out with the view to the adoption of 
steamer locomotive power; thirdly, the width of the gauge of 6 feet for the 
distance between the rails, instead of 4 feet 8% inches — the gauge since adopted 
for most of the railways throughout the kingdom and elsewhere. Had our gauge 
been adopted, in all probability wc should not have had the wide gauge. And, 
fourthly, the carrying the railway over Chat Moss. When we surveyed it, we 
found a good road over the middle of it capable of bearing a horse and cart, and 
other parts of the Moss cultivated by the lustly celebrated Mr. Itoscoe ; also by 
aMr.B orron, of Wolden Hall, on the west siao of the Moss ; a gentleman who 
had studied aud successfully cultivated a considerable portion of the Moss, and 
from whom we derived much valuable information ; so that, guided by former 
experience in draining extensive marshes, we felt no apprehensions about Chat 
Moss; and the results of this experience we communicated to the directors in 
our report on the best mode of carrying the line of railway over Chat Moss : so 
that, with all this knowledge before us, it was not likely that we should stultify 
ourselves and our employers by pronouncing the working of the Liverpool and 
Manchester Kailway impracticable. 

The article in the Engineer referred to by Mr. Rennie, was written 
under a misapprehension, which, as respecting himself, the Editor 
admits to be entirely removed. 


&BEAT SPANS IN BAILWAT BRIDGES. 

The widest single span of any railway bridge in the world is that 
of the Niagara Suspension Bridge connecting the American and 
Canadian railways at Niagara Falls. The clear span is 822 feet. A 
still wider single span — one of 1224 feet — is being constructed for 
carrying the Lexington and Danville Railway, at an elevation of 
300 fee^ over the Kentucky river, in the United^ States* The next 
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widest spans are those of the Britannia Bridge, 460 feet each. Then 
<;orae the two great spans of the Saltash Bridge, of 450 feet each. 
The next great raUway span is that of the Conway Bridge, of 400 
feet. The next is the immense bridge carrying tne Royal Eastern 
Prussian Railway over the Vistula, at Dirschau. This is an iron 
lattice bridge, having six spans of 397 feet 3 inches each. The 
Nogat Bridge, on the same line, has two iron lattice spans of 321 
ieet, and one span of 53 feet 6 inches. The great railway bridge 
recently opened at Cologne has four lattice spans of 344 feet 6 inches 
each. The openings of the railway bridge at Kehl will be nearly as 
wide. The middle opening of the Great Victoria Bridge at Montreal 
is 330 feet wide, the other twenty-four openings being each 242 feet. 
The Chepstow Bridge has a span of 306 ieet, besides three side spans 
of 100 feet each. The Boyne Viaduct has one lattice span of a 
clear width of 264 feet, and two side spans of 138 feet 8 inches 
each. The Newark Dyke Bridge, the largest example of Warren’s 
trussed girdei'S, has a span of 240 feet 6 inches. Several of the 
tubular bridges erected by E. Qouin and Co., of Paris, over the 
Garonne, the Lot, the Tarn, &c., have spans of 80 mbtres, or 262 
feet. The Spey Viaduct, on the Inverness and Aberdeen Junction 
Railway, consists of a pair of box girders of a clear span of 230 feet. 
The tubular bridge at Brotherton has a span of 225 feet. The 
greatest timber span in a railway bridge, and now indeed the widest 
timber span in existence, is one of 275 feet, that of the Gascade 
Bridge, on the New York and Erie Railway, in the United States. 
The Market-street (highway) Bridge, formerly crossing the Schuyl- 
kill, at Philadelphia, U.S., had a timber span of 840 feet ; whilst a 
timber span of 390 feet, tiie widest ever attempted in that material, 
was constructed by John Grubenmann over the Limmat, in Ger- 
many, in 1794, and was burnt shortly afterwards by the French 
troops. Railway bridges, with timber spans of 250 feet, axe not 
uncommon in the United States. The great railway bridge across 
the Mississippi River at Rock Island has five timber spans of 250 
feet each, besides three others of 150 feet. The bridge by which 
the Ohio and Mississippi Railway crosses the Great Miami River, 
has five timber spans of 250 feet each ; and another railway bridge, 
having two timber spans of 260 feet each, crosses the Delaware 
River, near Port Jervis, State of New York. The widest masonry 
span ever erected for railway purposes is one of 180 feet, carrying 
the Glasgow and South-Western Railway over the river Ayr. The 
new railway bridge being carried across the Thames at Pimlico 
will have four cast-iron arches of 175 feet each, the widest cast-iron 
spans, we believe, yet employed for railway purposes, .y The six 
spans of the celebrated High-level Bridge at Newcastle are but 125 
feet each in width . — The Engineer. 

THE ROYAL ALBERT BRIDGE, SALTASH. 

The Albert Bridge, which has been formally opened by the Princo 
Consort, is on the Cornwall Railway, and must be placed amongst 
the most remarkable achievements of engineering skill. It consists 
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of nineteen spans. Seventeen of these spans are wider than the 
widest arches of Westminster Bridge, while two, resting on a cast- 
iron pier of four columns, cross the whole stream the Tamar, at a 
leap of upwards of 900 feet, or a gi’eater distance than the breadth 
of the Thames at Westminster. The total length of the structure 
from end to end is 2240 feet. Its greatest width, as formed only for 
a single pair of rails, is ao feet at basement, its height from founda- 
tion to summit no less than 2C0 feet, or more than 50 feet higher 
than the Monument. 

Mr. Brunei was, unfortunately, not able to be present ; Mr. 
Brereton, the resident engineer, supplied his place. The Times gives 
a veiy full account of the structure, and from that we take the fol- 
lowing particulars : — 

The seventeen smaller spans consist of massive double columns of solid mtr- 
sonry, II feet square, with wrought-irou longitudinal beams of boiler-plate, to 
carry the roadveay on either side. The main stone piers are at the water’s edge, 
and support the ends of the great spans crossing the river. These two, of 
cotQ’se, are of the most solid kind. Each is of granite, 29 feet wide by 17 fiset 
thick, and no less than 190 feet from foundation to summit. It is, however, on 
the main pier, in the centre of the river, on which both the great spans rest, 
that all the pressure and vibration comes, and for this w'as required a tower of 
such proportions that nothing short of the solid rock itself would suffice for its 
foundation. But to reach this w as a matter of no ordinary difficulty, inasmuch as 
some 70 feet of sea water, with 20 feet of mud and concrete gravel, lay between. 
Mr. Brunei and the stone on which he wished to build. A cofferdam for such a 
depth, and in such a tideway, was out of the question; yet, by a most ingenious^ 
application of the cofferdam principle, what seemed an insuperable obstacle was. 
at last overcome. An immense wrought-iron cylinder of boiler-plate, 100 feet 
high and 37 feet in diameter, and weighing upwards of 300 tons, was made and sunk 
exactly on the spot whence the masonry was to rise. From this the water was- 
pumped out and air forc(5d in ; the men descended, and working as in a gigantic 
diving-bell at the bottom of the river, cleared our the mud and gravel until the 
rook was reached and he\m into form to support the cylinder evenly all round. 
Powerful steam air-pumps wore necessary to keep the labourers supplied below, 
and, as a matter of course, they worked at an atmospheric pressure of upwards- 
of 36 lb. to the inch. On this massive pile, built in the cylinder, the iron columns 
for the centre pier are raised. Until these ponderous masses were cast, metal 
works of such dimensions were seldom dreamt of. There are four octagon co- 
lumns, 10 feet in diameter and 100 feet high. Each stands 10 feet apart from 
the other in the centre of the granite, forming a square of about 30 feet, and all 
bound together with a massive lattice-work of wrougbt-iron, which checks vibra- 
tion, and prevents any lateral thrust. The weight of each column is 160 tons, 
each being cast in 6-feet joints, 2 inches thick, and supported inside with power- 
ful ribs and angle irons. The great spans, each end of which rests on two of 
these columns, may be best described as being made on the principle of a double 
bow. The lower bow is of chains, carrying the roadway ; the upper is a tube of 
wrought-iron, to which the lower is attached by powerful supports. Thus a 
great weight on the lower bow only tends to give additional support hy straight- 
ening the upper, and vice versd: each, in fact, counteracts the effect of the otner, 
»o llUkt there is no lateral thrust from either side, an indispensable re(jui8ite 
where no buttresses could be erected to resist it. Each arched tube is elliptical 
in form, being 12 feet by 17 feet, and both are made throughout of inch boiler- 
plate. At iutfevals of 20 feet the insides are wrought-iron diaphragms, with 
tie-rods and angle-irons throughout their entire length. The curve of the arched 
tube is 28 feet, and the tension chains of the lower dbow ere of course the same. 
The double chains ore exactly similar in principle to those of an ordinary sus- 
pension-bridge, only, instead of each link being composed of seven and eight 
bars, those at Saltash are of fourteen and fifteen bars, each bar being 1 inch 
thick and 6 inches broad, and each link having been tested with a strain of four 
to the inch* Both the chains and tubes are bound together by wrought— 
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iron trusses to each other* The spans before being lifted were tested with a 
strain (mcluding their own weight) of 2300 tons. When the whole bridge takea 
its bearing, the pressure on the centre pier foundation will be more than eight 
tons to the foot. The total quantity of wrought iron used has been 2700 tons ; 
of cast iron, 1300 tons j of masonry and brickwork, 17,000 cubic yards ; and 
about 14,000 cubic feet of timber. 

IIAILWAY BREAKS. 

Mr, W. Fairbatrn has read to the British Assooiation a paper 
Experiments to determine the efficacy of continuous and self- 
acting Breaks for Railway Trains.” Of late years, Mr. Fairbaim 
remarked, the improvements introduced to diminish the danger of 
railway travelling have been specially directed to increasing the 
retarding power of various kindS of breaks. The importance has 
been felt of reducing the momentum of trains with ease and rapidity, 
that is, in the least time and in the shortest distance. On this sub- 
ject, a most important communication had been made to the Railway 
Department of the Jioard of Trade by Col. Yolland, who had experi- 
mented with breaks which wore improvements on the ordinary 
breaks. The breaks used were the steam break of McConnell, the 
continuous break of Fay, the self-acting break of Newall, and the 
self-acting butter break of Guerin. CoJ. Yolland had reported in 
favour of Newall's break for heavy traffic, and also in favour of that 
of Guerin under certain circumstances. Similar experiments had 
been canied out by Mr. Fairbaim on the Lancashire and Yorkshire 
Railways. The breaks he used were those of Fay and Newall, and 
consisted of break blocks, acting on every wlieel of the carriages of 
the whole train — the break blocks being suspended on flaps or placed 
on side-bars under the carriages. Powerful springs had also been 
applied under each carriage, by means of which the breaks were 
made to act instantaneously throughout the whole train by the act 
of one guard only, and this was one of the most important features 
of these breaks. The trains passed over a measured distance by the 
action of gravity. The trains employed consisted of three weighted 
carnages each. They were started by removing a stop. Having 
descended a previously measured distance with a uniformly accele- 
rating velocity, they passed over a detonating signal, which gave 
notice to the guard to put on the break. On making experiments 
at Southport, a retarding force per ton weight was gained of 332*6 lb. 
for Newall’s break, and 406*4 lb. for Fay’s. The general result of 
the whole experiment showed that a train could be stopped by these 
breaks at a velocity of 20 miles an hour in 23*4 yards ; 40 miles an 
hour in 93*8 yards; 50 miles an hour in 146*8, and 60 miles an 
hour in 211*5 yards. This clearly showed the advantage^ of th^e 
breaks in power. ^ 

RELATIVE VALUE OF COAL AND COKE IN LOCOMOTIVE ENGINES. 

Mr. B. Fothergill has submitted to the Society of Arts the 
results of a series of experiments which he has made with Coal and 
Coke in Locomotive Engines, and which have led him to the conclu- 
sious that coal is decidedly superior to coke in respect to beating 
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power, and consequently more economical ; that a plentiful supply 
. of steam can be generated by it for working engines at high velocities, 
and for drawing heavy trains ; that coal-burning engines can be 
made to consume their own smoke, and that the fire-boxes and tubes 
when coal was used were found to last longer. His contrivance 
consists in so dividing the fire-box as to increase the amount of 
direct heating surface and to dimmish the indirect or tube surface, 
whilst the combustion chamber affords sufficient space for the intro- 
duction of a series of fire tiles, for the piiq) 08 e of retaining a portion 
of the heat given off from the combustion of the gases, and for dif- 
fusing the unconsumed carbon, as well as effecting a complete mix- 
ture of the air with the gases, and thereby producing a mass of 
fiames which is brought in contactTwith the direct heating surfiice of 
the combustion chamber before it enters the tubes, at the same time 
preventing practically such an escape of smoke from the chimney as 
could be deemed a nuisance. In addition to the practical experi- 
ments made by the author on the South-Western Railway, a series 
of accurate analyses with the view of ascertaining the composition 
and heating power of various kinds of coke and coal has been made, 
and from all these investigations it appears that a saving of from 
to about lOflbs. of coke per mile, which, of course, represents a 
larger quantity of coal, is effected the use of coal in the patent 
fire-box described, as compared with the quantity of coke consumed 
in the ordinary engines under similar circumstances. With regard 
to the durability of the tubes, it has been found that in the coke- 
burning engines, about 94,000 miles are the average duration of a 
aet of tubes, whilst of the experimental engines burning coal, one 
had already run 181,000 miles, and the tubes were still in good con- 
dition. The author, therefore, expressed a strong opinion in favour 
of the advantages of coal over coke for locomotive engines. 

COAL-BURNING LOCOMOTIVES WITHOUT SMOKE. 

A PARER has been read to the British Association, by Mr. D. 
Kinnear Clarke, on his System of Coal-burning without smoke, by 
the method of steam inducted air-currents, applied to the locomotive 
•engnes of the Great North of Scotland Itailway.” 

The substitution of coal, as fuel, for coke in locomotives, is not 
only felt to be a commercial necessity for the reduction of expendi- 
ture, but is also discovered to be perfectly practicable as a mechanical 
problem in conformity with the conditions laid down by the railway 
Acts of Parliament, that railway engines shall consume their own 
smoke. The means of doing so, to be adaptable to a locomotive 
engine, must be simple in design, facile of application to existing 
locomotive ||tock, easy to manage, easy to maintain efficient in pro- 
moting the combustion of coal without smoke, keeping up the steam, 
and saving expense. 

These desirable qualifications the writer believes belong to this 
system of smoke prevention. The whole apparatus is external to the 
fire-box, and therefore not exposed to heat ; and it is controlled in 
the most perfect manner by a single stop-cock. Air is admitted 
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above the fuel by one or more rowg of tubes inserted through tlie 
walls of the fire-box, and jets of steam are projected through the air- 
tubes from noz 2 le 8 ^^th inch diameter, in small steam -pipes, placed 
outside the fire-box, to increase the quantity and force of tiie air 
admitted above the fuel in order to consume the smoke. The jets of 
steam are used principally when the engine is standing, with the aid 
of a light draught from a ring-jet in the chimney, to carry off the 
products of combustion, and they may be shut off when not required. 
The supply of air through the tube may also be . regulated by 
dampers. 

The grate-bars are placed close together, with narrow air-spaces, 
and the ash-pan and damper are lightly fitted. The level of the fuel 
should at all times be below the air-tubes. 

This system is working with entire success on the engines of the 
Great North of Scotland Kail way, at Aberdeen. It is also success- 
fully at work daily (amongst other lines) on several of the engines of 
the North London Railway, where, as a metropolitan line, the regu- 
lations against smoke nuisance are rigidly enforced. It requires a 
less weight of coal than the engines formerly required of coke for the 
same duty ; and thus saves more than the whole difference in the 
price of the two fuels. 

The locomotive engine has been variously cut up and mangled in 
order to suit the views of designers for the combustion of coal without 
smoke. In the plan before the meeting, the original type of engine 
promulgated by Mr. Stephenson, and at this day universally adopted 
and unsurpassed, is preserved intact ; and the locomotive is thus 
rendered a complete and perfect machine, and entirely meets the 
great railway necessity of the day — the perfect combustion of coal 
in railway engines. 

TURNPIKE LOCOMOTIVE. 

A STEAM-ENGINE has been constructed for the Marquis of Stafford, 
at Buckingham, for travelling on the turnpike-road. In front, there 
is a seat for four persons, and the engine is guided by a handle in 
front. It weighs about 22 cwt., is of two-horse power, and will 
travel at the rate of fourteen miles an hour. It runs upon three 
wheels, and is guided by a handle in front similar to a velocipede. 
It is fitted with a seat in front, capable of holding four passengers, 
including the driver. 

NEW SYSTEM OP AXLE-BOXES. 

A PAPER has been read to the Institution of Civil Engineers, 
a New System of Axle-boxes not requiring Lubricating, and 
without liability to Heating,” by M. Alphonse de Brussaut. The 
author describes this system, which he has applied somewhat exten- 
sively, in France, to various classes of machinery in wliich the use 
of grease has hitherto been considered indispensable. The new 
apparatus consists of a series of four, six, eight, or any other con- 
venient number of cylindrical rollers, of the length of the joum^J, 
etained at certain distances apart from each other, yet stiu united 
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by elastic bands of vulcanized india-rubber. These rollers, thus 
iinited, and placed around the journal, are set in naotion by the 
pr^ure of the axle, without the possibility of collision with, or 
iriction against each other, or of rubbing upon the surface of the 
journal, or of the bearing, and thus avoiding, as much as possible, 
any friction, or opposition to the motion of the journal. The action 
of rolling being thus substituted for sliding, there cannot be any 
abrasion of the substances, and lubricating becomes unnecessary. 
The machines, so fitted, are stated to work with remarkable ease and 
steadiness, and to be set in motion, and the speed to be kept up, 
with considerable facility. No inconvenience has been experienced 
from the fracture of the elastic bands, and shafts making 450 to 
500 revolutions per minute, work perfectly well, without any symptom 
of heating. 

The reasons for this action were stated in a plain and comprehen- 
sive manner, by showing that in moving a body of an octagonal 
form along a plane, the action must be either by sliding, or by 
rolling; in the former, lubrication is necessary, whereas in the 
latter, the presence of any lubricating matter would be prejudicial. 
Extending the latter principle to the cylindrical form, which is 
merely a bgdy having an indefinite number of sides, it is evident 
that, by retaining these cylinders apart, by means of the elastic 
bands, so as to avoid friction against each other, or upon the journal 
or the bearing surface, a practically perfect rolling motion will be 
obtained, and it was contended that by M. Brussaut’s system, the 
two material results of rapid rotation without heating, and a com- 
plete suppression of the use of grease in all journals of machinery, 
were arrived at. 


SAFETY CAGE FOE MINEK8. 

Me. Robert Aytoun has described. to the British Association his 
invention of this Cage, the object of which is to save the lives of 
Miners who may happen to be in the cage at a time when the rope 
to which it is attached gives way. 

It fortunately happens that almost every shaft is provided with a 
pair of strong wooden rods, called guide-rods, which extend from 
top to bottom. These are placed on opposite sides of the shaft with 
the cage between them. The latter is furaished with iron shoes or 
slides at top and bottom, which loosely embrace the guide-rods and 
constrain it to keep one path in ascending and descending. 

To cause the cage, on the failure of the winding tackle, to cling 
to these guide-rods, is the object sought in all safety cages. 

My plan for effecting this is a mere adaptation of an instrument 
well known to miners — the key or wrench used for raising and 
lowering the boring-rods. This little instrument has never been 
known to lose its hold. It supports 100 fathoms of rods with the 
same tenacity that it does ten. Indeed, the greater the weight it is 
required to hold, the firmer is the gripe. It therefore is admirably 
cidculated to support the cage, which, in addition to its own weight 
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And load, may have to bear the weight of some hundred fathoms of 
rope precipitated on it from above. 

To adapt this instrument to the cage, a slight modification of the 
upper shoes and slides is all that is necessary. These shoes or slides 
are, as usujil, two in number, and placed on the opposite sides of 
the cage and in opposite directions. Each of them has a single 
bolt oi stud, by which it is attached to the cage, and around which 
it turns ; a long arm, to the extremity of which the winding chain 
is attached; a stop, which prevents the arm from being pulled 
above the horizontal line ; and a spiing, which lowers it when 'the 
winding chain is slack. 

From this description it is easily seen that in the event of the 
rope or gearing giving way, the springs so tilt the shoes or slides 
that they immediately seize hold of the guide-rods, in the same 
manner as the boring key in the hands of a miner lays hold of the 
boring rods, and with the same tenacity of gripe ; and although the 
rope should come down on the top of the cage, the only effect woulo 
be to cause the shoes to dig deeper into the guide-rods, and thus to 
make the hold more secure. 

IMPROVED MANUFACTURE OP STEEL. * 

In the Year- Book of Facts^ 1859, pp. 82, 88, we described, from 
the Mechanics' Magaiine, the production of Steel at prices very 
much below those of the English and American Markets, by the 
Damascus Steel and Iron Company. All the statements then made 
have been fully corroborated by the intelligence subsequently re- 
ceived of this great American invention ; and the course of expe- 
riments since made has led to still more extraordinary results. 
The following details are from the Mechanics' Magazine of the past 
year ; — 

The impurities with which Mr. Bessemer, as he has lately in- 
formed us, has experienced the greatest difficulty, and those which 
so long retarded the progress of his remarkable invention, were sul- 
phur and phosphorus ; and, curiously enough, sulphur and 
phosphorus are precisely those impurities which Mr. Farrar, the 
inventor of this much more remarkable process, has more especially 
aimed at removing throughout his proceedings — with how much 
success we have already implied. Among the specialities of the 
new process are, first, economy of time in the manufacture by direcib^ 
conversion of the iron in the crucible in three hours, doing away 
entirely with the tedious process of cementation, which takes from 
ten to twenty days. Secondly, from the same irons ays are used 
under the old method, the inventor produces a superior steel 
of a more uniform character, possessing more tenacity and duc- 
tility ; and from any given quantity of iron the same quantity of any 
required grade of steel, there being no loss in the melting. Thirdly, 
he purifies iron from all foreign substances by means of chemicals, 
and thus makes available for good cast-steel a lower grade of iron 
than can bo used in any knowm method. Fourthly, the cost of pro- 
ducing any kind of steel will be simply the cost of the bar-iron used. 
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added to which mufit be the flame expense as is now attendant upon 
producing it from “ bUster*8teel,’* i.e,, melting, hammering, rolling, 
Ac. JFifthly, the process has also the gi-eat advantage of enabling 
parties to make malleable castings from ordinary wrought-iron, or 
wrought- iron scrap, a mode of manufacture which is peculiarly 
adapted for railway carriage wheels, and other castings requiring 
great strength, both tensile and other. This material is also 
adapted for gas and water-pipe couplings, for which annealed cast* 
iron castings are now used, and possesses infinitely more strength ; 
it is likewise suitable for light ordnance and any castings under 30 
cwt. The patentee does not claim to make the best steel out of 
poor irons. The two great enemies of iron are, as we have inti- 
mated, sulphur and phosphorus, which, from the chemicals used, 
pass off in a nascent state. 

The Damascus Steel and Iron Company of New York are now 
making from three to six tons of best cast-steel per day out of 
American iron by this process, producing finished bar-steel at a cost 
not over 281. a ton of a quality equal to that made here out of the 
best brands, costing in iron bar SOI. to 36^. a ton. From an iron 
puddled by the Damascus Company direct from the ore, and by 
Anthracite coal, they are producing a steel sufficiently good for the 
best machinery steel, and saws, &c. The iron costs not more than 
8L a ton, and, when manufactured by this process, not more than 
^01, a ton. 

It is said that good steel cannot be made of common iron ; nor 
can that be done, unless the iron is first purified of foreign sub- 
stances, and thereby brought up to a better giade of iron, and better 
adapted for steel purposes. There are some irons in which it is im* 
possible to reach all the impurities, viz., those containing much 
arsenic ; with these the method would fail ; but it is a fact, that for 
all second and third class steels there is plenty of English iron, and 
the second and third grades of Swedish iron are good enough for 
the very best steel. 

KXPERIjtfENTS AS TO THE STRENGTH OF WIRE ROPE. 

Some Experiments have been made at the Corporation Testing 
Works, King’s Dock, on Wire Eope manufactured by Messrs. Gar- 
nock, Bibby, and Co., for the purpose of proving the strength of 
^teel wire in comparison with the ordinary wire rope : they were con- 
auoted under the superintendence of Mr. Macdonald, superin- 
tendent of the testing machine, and witnessed by Captain Cornforth 
2 U)d others. The first piece put to the test was a length of 3 
fathoms charcoal wue rope, 3 inches in circumference, which broke 
at 13 tons-— a tension of 1 ton 6 cwt. above the manufacturers* 
tables. The next was a length of 3 fathoms of 8 inches ordinary 
puddled steel wiie rope, which gave way at a strain of 13 tons 
15 cwt. ; and the last was a similar length of steel wire, but difie- 
renUy prepared, which stood a strain of 16 tons 5 cwt. 
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BESSEMER’ S IMPROVED MANDPACTUllE OF MALLEABLE IRON 
AND STEEL. 

Mr, Bessemer has read to the Institution of Civil Engineers a 
paper in which he details the progress he has made in his new process 
since 18^56, when it was 6 rst brought before the British Association.^ 

Chemical investigation has pointed out to the inventor the real 
source of difficulty, by showing that, altliough the metal could be 
wholly decarbonised, and the silic can be removed, the quantity of 
sulphur and phosphorus was but little affected ; and analysis 
showed that red shortness was always produced by sulphur, when 
pi*e«ent to the extent of ;,Vth per cent., and that cold shortness re- 
sulted from the presence of a like quantity of sulphur. Steam and 
pure hydrogen-gas were tried in the removal of the sulphur ; and 
various fluxes, composed chiefly of silicates of the oxide of iron and 
manganese, were brought in contact with the fluid metal during the 
process, and the quantity of phosphorus was thereby reduced. 
Thus many months were consumed in laborious and expensive ex- 
periments, from which many valuable facts were elicited. The 
successful working of some of the higher qualities of pig iron caused 
a total change in the process, to which the efforts of Messrs. 
Bessemer and Longsdori were directed. It was determined to 
import some of the best Swedish pig-iron, from which steel of 
excellent quality was made. It was decided to erect steel works at 
Sheffield, for the express purpose of fully developing and working 
the new process commercially, and thus to remove the erroneous im- 
pressions so generally entertained in reference to the Bessemer process. 

In manufacturing tool steel of the highest quality, it was found 
preferable, for several reasons, to use the best Swedish pig-iron, and, 
when converted inlo steel by the Bessemer process, to pour the fluid 
eteel into water, and afterwards to re-melt the shotted metal in a 
crucible, as at present practised in making blister-steel, whereby 
the small ingots required for this particular article were more perfectly 
and more readily made. 

There exist in this country vast, and apparently inexhaustible, 
beds of the purest ores, fitted for the process. Of the Hematite alone, 
D70,000 tons are i*aised annually, and this quantity might be doubled 
or trebled, whenever a demand arose. It was from the Hematite 
pig-iron, made at the Workington Iron Works, that most of the 
larger samples of iron and steel exhibited were made. About 1 ton# 
13 cwt. of ore, costing 10a. per ton, would yield 1 ton of pig metal, 
with 60 per cent, less lime, and 20 per cent, less fuel, than were 
generally consumed when woiking inferior ores ; while tl]^e furnaces 
using this ore alone yielded from 220 to 240 tons per week, instead 
of say 160 to 180 tons per week, when working with common iron- 
stone. The Cleator Moor, the Weardale, and the Forest of Dean 
Iron Works, also produced an excellent metal for this purpose. 

The fo*m of convertinp vcssol which hnd been found most suitable somewhat 
resembled the glass retort used by chemists for distillation. Jt was mounted on 

♦ See Year-Book of FacU^ 1857, pp. 6 — 10. ^ 
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axes, and was lined with C^anister** or road drift, which lasted during the eon- 
veraiou of thirty or forty charges of steel, and was then quickly and cheaply 
repidred or renewed. The yessel was brought into an incDned position to re- 
oeote the charge of crude iron, during which time the tuywes were above the 
8ur£aoe of the metal. As soon as the whole charge was run in, the vessel was 
moved on its axes, so as to bring the tuyeres below the level of the metal, when 
the process was at once brought into full activity, and twenty small, though 
powerful, jets of air sprung upwards through the fiuid mass ; the air, expanding 
m volume, divided itself into globules, or burst violently upwards, calling with 
it a large quantity of the fluid metal, which again fell back into the boiling mass 
below. The oxygen of the air appeared, in this process, first to produce the 
combustion of the carbon oontamed in the iron, and at the same time to oxydizo 
the silicnm. producing silicic acid, which, uniting with the oxide of iron ob- 
tained by tne combustion of a small quantity of metallic iron, thus produced a 
fluid silicate of the oxide of iron, or ** cinder/' which was retained in the vessel 
and assisted in purifying the metal. The increase of temperature which the 
metal underwent, and which seemed so disproportionate to toe quantity of car- 
bon and iron consumed, was doubtless owing to the favourable circumstaucea 
under which combustion took place. There was no intercepting material to 
absorb toe heat generated and to prevent its being taken up by the metal, for 
beat was evolved at thousands of iwints, distributed tt^ughout the fluid, and when 
the metal boiled, the whole mass rose faj* above its natural level, forming a sort 
<jf spongy froth, with an intensely viyid combustion going on in every one of its 
numberless ever-changing cavities. Thus by the mere action of the blast, a 
temperature was attained, in the largest masses of metal, in ten or twelve 
mimites, that whole days of exposure in the most powerful furnace would fail to 
produce. 

The amount of decarbonization of the metal was regulated, with great accu- 
ral, by a meter, which indicated on a dial the number of cubic feet of air that 
baa passed through the metal ; so that steel of any quality or temper could bo 
obtamed with the greatest certainty. As soon as the metal had reached the de- 
aired point (as indicated the dial), the workmen moved the vessel, so as tO' 
pour out toe fluid malleable iron^ or steel, into a founder's ladle, which was at- 
tached to the arm of a hydrauhe crane, so as to be brought readily over the 
moulds. The ladle was provided with a fire-clay plug at the bottom, the raising 
^ which, by a lever, allowed the fluid metal to descend in a clear veiiloal stream 
into the moulds, winch were thus successively filled. 


The casting of large masses of a perfectly homogeneous malleable 
metal, into any desired form, rendered unnecessary the tedious^ 
expensive, and uncertain operation of welding, now employed. The 
extreme toughness and extensibility of the Bessemer iron was proved 
by the bending of cold bars of iron 3 inches square, under the 
bammer, into a close fold, without the smallest perceptible rupture 
of the metal at any part. An iron cable, consisting of four strands 
of round- iron inch diameter, was so closely twisted, while cold, 
M to cause the strands, at the point of contact, to be permanently 
imbedded into each other. The steel , and iron boiler-plates, left 
without sheaiing, and with their ends bent over cold, also afforded 
ample evidence of the extreme tenacity and toughness of the metal ; 
while ^e clear, even surface of the railway axle and piece of 
malleable iron ordnance, were examples of the perfect freedom from 
cracks and flaws, or hand. 

Hie reduction in the cost of plates for boilers and for ship- 
building, by the new process, was so great as to be less troublesome, 
less expensive, and less wasteful of the material, to make plates^ 
weighing from 10 to 20 cwt., than to produce smaller ones by the 
old process. 

By the Bessemer process, also, masses of malleable iron and steel 
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together of separate slabs, or the more costly mode of building up 
the gun with pieces accurately turned and fitted together. Wrought- 
iron ordnance has been produced, as in the Mersey gun, but the 
time required to make it, and its immense cost, manifestly rendered 
it still a great desideratum to produce guns rapidly and cheaply, of 
a material equal to, or greater in tensile strength, than wrought- 
iron, and, if possible, free from the liability which that material had, 
to flaws and to deterioration, during its long exposure to a welding 
heat. It was believed that the Bessemer process supplied this desi- 
deratum ; as masses of cast malleable metal could be produced of 
10 or 20 tons in weight in a single piece, and two or three such 
pieces might be conveniently made, by the same apparatus, in one 
day. The metal so made might be either soft malleable iron or soft 
steel. In order to prove the extreme toughness of such iron, and 
the strain to which it might be subjected, without bursting, several 
cast and hammered cylinders were placed cold under the steam 
hammer, and were crushed down, without the least tearing of the 
metal, as was shown by the samples exhibited. Three cylinders 
were drawn from a round cast-iron ingot of only 2 inches greater 
diameter than the finished cylinder, and in the precise way in 
which a gun would be treated ; tliey might, therefore, be considered 
as short sections of an ordinary 9-pounder field-piece. The tensile 
strength of the samples, as tested at the Boyal Arsenal, was 
64,566 lbs. per square inch, while the tensile strength of pieces cut 
from the Mersey gun, gave a mean of 50, 624 lbs. longitudinally, 
and 43,339 lbs. across the grain ; thus showing a mean of 17,560 lbs. 
per squai'e inch in favour of the Bessemer iron. 

Conical masses of this pure tough metal, of from 5 to 10 tons in 
weight, could be procured at Woolwich at 6Z. 12^. per ton, inclusive 
of die cost of fining- iron, carriage, re-melting, waste in the process, 
labour, and engine power. 

If it was desired to produce ordnance by merely casting the metal, 
the ordinary founding process might be employ^, with the simple 
difference that the iron, instead of running direct from the melting 
furnace into the mould, must first be run into the converting vessel, 
where in ten minutes it would become steel, or malleable iron, as 
was desired, and the casting might then take place in the ordinary 
manner. Mr. Bessemer exhibited in proof, a small piece of ordnance, 
being the first gun that was ever made in malleable iron without a 
weld or joint. 

The new process is rapidly extending itself over Europe. The 
firm of Daniel Elfstrand and Co., of Edsken, in Sweden, has 
made several hundred tons of excellent steel by the Bessemer pro- 
cess. Eour other establishments are making arrangements to use the 
process, and the authorities in Sweden have pronounced in favour of the 
process. A large steel circular saw plate, exhibited by Mr. Bes- 
semer, was made by Mr. Gdranson, of Gkffle, in Sweden, the ingot 
being cast direct from the fluid metal, within fifteen minutes of its 
leaving the blast furnace.* 
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That the process admitted <if further improvement, and of a vast 
extenmoD beyond its present limits, the author had no doubt ; but 
those steps in advance would, he imagined, result chiefly from the 
experience gained in tlie daily commercial working of the process. 
Hitherto it had been brought into its present practical and com- 
mercial state, without recourse to any of the numerous inventions 
which were supposed by the several authors to be essential to the 
success of the system ; but any real improvement that might be 
brought forward, would be cordially received and encouraged. 


THE 8TKENGTH OF WEOUGHT-IRON AND STEEL. 

The following condensed abstract of a first set of experiments, 
made by Messrs. Robert Napier and Sons, on the strength of 
Wrought-Iron and Steel, was communicated to the British Associa- 
tion at the Aberdeen meeting by Professor W. J. Macquom Ran- 
kine, C.E., LL.D., &c. The experiments to which this abstract 
relates form the first set of a long series now in progress by Messrs. 
Robert Napier and Sons, the details being conduct^ by their assistant, 
Mr. Xirkaidy. The whole results are now in the course of being 
printed in extenso, for publication in the Transactions of the Institu- 
tion of Engineers in Scotland, 

The present abstract is all that it has been found practicable to 
prepare in time for the meeting of the British Association, and, not- 
withstanding its brevity and extreme condensation, it is believed 
that the results which it shows will be found of interest and import- 
ance. It gives the tenacity, and the ultimate extension, when on 
the point of being tom asunder, of the strongest and the weakest kinds 
of iron and steel from each of the districts mentioned. Each result 
is the mean of four experiments at least, and sometimes of many 
more. 

The detailed tables will show many more particulars, and especially 
the contraction of the bars in transverse area along their length 
generally, owing to ‘‘drawing out,’* and the still greater contraction 
at the point of fracture. The experiments now complete were all 
made with loads applied gradually. Experiments on the effect of 
suddenly applied loads are in progress. 


Table A.-— Ibon Babs. Ultimate 

Tenacity extension in 
ill lbs. per decimals 
sq. inch, of length. 

Yorkshire: strongest 62886 ... 0*256 

„ weakest 60076 ... 0*205 

,, (forged) 66392 ... 0*202 

Staffordshire : strongest 62231 ... 0*222 

„ weakest 66715 ... 0*225 

West of fikjotland : strongest 64795 ... 0*173 

„ „ weakest 56655 ... 0*191 

Sweden: strongest 48232 ... 0*264 

„ weakest 47866 ... 0*278 

Bussia: strongest 56605 ... 0*163 

weakest 49564 ... 0188 
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Tablb B.— IboW Px.i.TSS. ^ Ultimate 

Tenacity extension in 
in lbs. per decimals 
sq. incb. of length. 

Yorkshire t strongest lengthwise .... 56005 ... 0*141 

„ weakest lengthwise 62000 ... 0*131 

,, strongest crosswise ..... 50515 ... 0*093 

„ weakest crosswise ..... 46221 ... 0*078 

Note. — The strongest lengthwise is the 
weakest crosswisei and vice verad. 


Table C.— Steel Babs. 

Steel for tools, rivets, &c. ; strongest . , . 132909 ... 0*054 
,, „ weakest . . , 101151 ... 0*108 

Steel for other parx308e8 : strongest . . . 92015 ... 0*153 
„ „ weakest .... 71486 ... 

Table D.—Steel Plates. 

Strongest lengthwise . . 94280 ... 0*0571 

Weakest lengthwise 95694 ... 0 1986 

Strongest crosswise 96308 ... 0*0964 

Weakest crosswise 69016 ... 0*1964 


Note. — T he strongest and weakest lengthwise are also re- 
spectively the strongest and weakest crosswise. 

CAST-IRON ARCHES. 

At the Institution of Civil Engineers has been read an “Account 
of Experiments upon Ellit)tical Cast-iron Arches,” by Mr. T. F. 
Cliappe. 

These experiments were undertaken at the request of Mr. W, H. 
Barlow, M. Inst. C.E., for the purpose of ascertaining, practically, 
the safe load to which elliptical cast-iron arches might be subjected, 
as well as the most economical distiibution of the metal. I'he in- 
trades of the arches was, in all cases, a segment of an ellipse, in 
order to obtain the greatest headway at the haunches. The experi- 
ments were in each case conducted upon two ribs, placed two feet 
apart from centre to centre, and resting on cast-iron abutment pieces, 
keyed up tight against the springings. Diagonal stays and longitu- 
dinal struts were also introduced to prevent lateral motion. 

The first experiment was made upon a model, one-fouHh the real 
size, of one arch of a bridge intended to be ei*ected over the river 
Trent, near Newark. Tlie (model) arch had a clear span of 14 feet 
6 inches, and a rise of 16 inches ; a camber of J of an inch being 
given in fixing the halves together. The sectional area of the arch 
at the crown was 2*43 inches — that of the curved rib near the 
springbg two inches— about midway between the springing and the 
crown, 1*75 inch, and of the spandril, 1*34 inch. The wweight of 
each arch was 1 cwt. 2 qrs. 22 lbs. 

The other experiments were made upon a model, one-sixth the real 
size, of an arch erected over the Gloucester and Stonehouse and 
Great Western Railways, at Standisb, six miles from Gloucester, 
The dimensions of the model were, span, 13 feet 10 J in., and rise 
1 foot 10 in. The sectional area, at the crown, was 1*25 inch, of the 
curved rib near the springing, 1*065 inch, about midway between 
the springing and the crown, 0*993 inch, about the middle of the 
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, 0*883 inch, and of the spandril, 0*57 inch. The weight 
of each arch was 8 qrs. 26 lbs. 

The following pressures were given as those to which the arches 
were subjected in these experiments : — 


f 

Ultimate 

Load. 


Pressore per sqaare inch 
of Sactionttl Area. 

s* 

How distributed. 

At Crown. 

At 

Smallest 

Section. 

Ho. 1 

Tons. 

30 

Cwt. 

10 

Uniformly. 

Tons, 

8-52 

Tons. 

11*83 

» 2 

18 

0 

Ditto. 

6*80 

8*68 

„ 3 

12 


Partially removed 
from the hauncbes. 

J 4*64 

6*72 

,, 4 

5 

0 

On one hannch. 

2*36 i 

2*98 

3 

12 

At Centre. 

2*03 

3*70 

» 6 

3 

14 

Ditto, 

3*00 

3*86 


In the first experiment, the ultimate pressure was not reached. 
In the second and third experiments, one-half arch was out of line 
laterally, beyond what would be permitted in practice, and was 
wanting in that assistance which would have been afforded, in the 
number of ribs required for the width of a bridge, so that the ultimate 
pressures indicated were below what such arches might be estimated 
to bear. This was also the case in the two last experiments, in which 
the castings were faulty, and the tests were such as were not likely 
to occur in practice. It was thought that cast-iron arches, of the 
form experimented upon, might safely be considered capable of 
bearing a pressure of between eight and tfen tons per square inch of 
section. From the position of the fractures, it was believed that the 
spandrils were too weak in proportion to the size of the arches. 

The communication was accompanied by several tables, showing 
the deflections on the application of the different loads. 


LABGE IRON FORGINGS. 

Mr. R. Mallet has read to the Institution of Civil Engineers 
a paper ‘‘On the Coefficients of Elasticity and of Rupture, in 
Wrought-Iron, in relation to the volume of the metallic mass, its 
metallurgic treatment, and the axial direction of its constituent 
Oiystals.^’ 

Iron was formerly entirely worked under tilt-hammei-s ; the process 
of rolling was then introduced, and now, in consequence of modern 
engineering requirements, masses of iron, of considerable magnitude, 
were produced by faggoting together, under heavy forge hammers, 
from laige numbers either of bars, or slabs grouped together. The 
masses were not, however, found to possess ultimate strength in 
proportion to the number of bars of which they were composed ; in 
fact, it appeared that the strength of the mass became less in some 
proportion as the bulk became greater. This was admitted as a fact, 
but no one had hitherto attempted to show experimentally what 
function of the magnitude was the strength of a given kind of iron. 
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manufactured in a given manner ; or how the same forged mass, 
when very large, difered in strength in different directions with 
reference to its form ; or how the mechanical part of the process of 
manufacture of the same iron affected its actual strength, either as 
a rolled bar, or as a forged mass. 

Addressing himself to this investigation, the author dealt generally 
with three points of the inquiry — ^viz., 

Ist deg. What difference did the same largo bars of un wrought 
iron afford to forces of tension and of compression, when prepared 
by rolling, or by hammering under the steam-hammer ? 

2nd deg. How much weaker, per unit of section, was the iron of 
very massive hammer forgings, than the original iron bars of which 
the mass was composed ? 

3rd deg. What was the average, or safe measure of strength, per 
unit of section, of the iron composing such very massive forgings, as 
compared with the acknowledged mean strength of good British 
bar iron ? 

(We have not space for the illustrative details.) 

Hence was deduced the conclusion, that practically the iron of 
very heavy shafts, forged guns, huge cranks, and other similar 
masses, might be expected to become permanently set and crippled, 
at a trifle above 7 tons per square inch, and to give by fracture, 
at about 16 tons per square inch by tension, and to completely lose 
form at pressures of from 15 to 18 tons per square inch. Therefor© 
it followed that, allowing a deduction of one-half, as sanctioned by 
practice, from the elastic limits of tension and of pressure, for the 
margin of safety, the iron of such forged masses should not be trusted 
for impulsive strains exceeding about IJ ton per square inch of 
tension, and about 44 tons per square inch of pressure, or for passive 
tensile strains of 34 tons per square inch, or for passive pressure 
beyond 9 tons per square inch. 

The whole of the following evening meeting was devoted to the 
discussion of the above important investigation. 


IMPROVED METALLIC SHIPS. 

Mb. J, Scott Bussell, the builder of the Cfreat JSastemf has 
patented a novel kind of Metallic Ship, designed apparently to 
obviate the fouling to which the bottoms of iron vessels are subject. 
His invention consists in constructing the framing of the ship of 
angle and other bars, made of yellow or Muntz’s metal ; and ia 
plating the framing with sheets of a like metal ; and also in plating 
the frames of ships constructed of angle-iron, or other bars of iron, 
with sheets of yellow or Muntz's metal. The sheets of such yellow 
or Muntz’s metal are to be fastened to each other and to the framing 
by rivets of the same metal. The cutwaters also, and the stern ana 
rudder posts, and other parts of the framing of ships and vessels, as 
well as the rudders, are to be by preference of Muntz’s or yellow 
metal. Bor these purposes it is believed that the best compound or 
alloy consists of about 60 parts of the beat copper, and 40 parts of 
the best spelter : but such proportions may be varied, as is well 
known, within moderate limits. “It is preferred,” says Mr.* 
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EusseU, construct the frame of a ship or vessel of the yellow 
metal, and to combine therewith sheets of like metal ; but I have by 
experiment ascertained that the particular alloy of copper and zinc 
above mentioned, is so near iron in its electrical character, as not to 
act largely thereon when the two are placed in contact in sea water, 
and therefore that in constructing a ship or vessel, a frame of iron 
may advantageously be plated over with sheets of yellow or Muntz’s 
metal, whilst sheets of copper are wholly unsuited for the purpose.” 
Mr. Bussell, in his specification of the invention, further says : — 
** The frame of a vessel when of yellow or Muntz's metal, I construct 
of any convenient form, :i8 when iron is employed, and employ a 
similar section of metal both in form and size. The yellow or 
Muntz's metal is brought to the section required by rolling, just as 
is the case with iron, and it is worked in a similar manner. The 
sternposts and other parts, which in iron ships are forged, I prefer 
when yellow or Muntz's metal is used to cast to form. The plating 
of yellow or Muntz’s metal I make of the same thickness as when 
iron is used, and it is secured to the frame by rivets of yellow or 
Muntz’s metal, which are worked in a similar manner to iron rivets, 
but care should be taken not to heat the rivets too highly, and not 
to keep them heated longer than is necessary. When an iron frame 
is to be plated with yellow or Muntz's metal, it is to be constructed 
as if an iron plating were to be employed, and the yellow or Muntz’s 
metal plates should be of a thickness such as is usual for plating 
ships with iron.” 


DIVIDING MBTALS BY KOTATION. 

A COMMUNICATION has been made to the Society of Civil Engineers 
of Paris, relative to a new method of obtaining Metals in a Finely- 
divided state by means of Rotation — in fact, in a manner similar to 
that which has been used for the production of small shot. In the 
present instance the machinery employed consists of a disc of firer 
clay mounted on a vertical axis, and made to revolv-'e at the rate of 
2000 turns a minute. The metal is allowed to fall in a state of fusion 
upon this disc, and is thrown off in the form of powder, which is 
<3old before it reaches the ground or receptacle. The jx)wder of lead 
thus obtained is proposed to be used in the production of mastioot, 
or yellow oxide of lead ; for this purpose the powder is damped, and 
then heated to a moderate degree, when the surtace of each atom at 
once becomes covered with the protoxide, which is removed by 
washing, and the process repeated. By the addition of acid, white 
lead may in like manner be produced. An experiment was made 
with the apparatus upon iron, but that metal retained its heat too 
long to permit the division to take place during the time the molten 
metal remained in the air ; it was suggested, however, that fine iron 
might be produced for special purposes b;y submitting it to the action 
of the machine, in order to disengage from it sulphur, phosphorus, 
and other foreign matters before moulding. The President of the 
Society objected that the rotating action of the foreign bodies con- 
tained in the ii’on could only be effected at the cost of the combustion 
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of a portion of the iron itself, as occurred in casting, and also, 
as he stated, happened in the case of Mr. Bessemer** apparatus. — 
MeiiJimM Magazine, 

NEW MODE OF JOINING PIPES. 

Mr. Siemens has exhibited at the Institution of Civil Engineers 
a machine of his invention, manufactured by Messrs. Guest and 
Chrimes, for Joining lead and other Pipes by pressure only. The 
machine consisted of a strap of wrought-iron in the shape of the 
letter V, and of three dies, two of which were free to slide upon the 
inclined planes, while the third was pressed down upon them by 
means of a screw passing through a moveable cross* head, embracing 
the sides of the open strap. The pipes to be joined were placed end 
to end, and a collar of lead was slipped over them. The collar was 
then placed between the three dies, and the pressure was applied, by 
means of a screw- key, until the annular beads or rings projecting 
from the internal surface of the dies were imbedded into the lead collar. 
The machine was then removed, and a joint was formed, capable of 
resisting a hydraulic pressure of 1100 feet. The security of the joint 
was increased by coating the suifaces, previously to their being 
joined, with white or red lead. The advantages claimed for this 
method of joining leader other pii)es over the ordinary plumber’s 
joint, were the comparative facility and cheapness of execution, as 
the cost of a joint of this description was said to be only about one- 
third or one-fourih that of the plumber’s joint. A machine of a 
similar description was also used for joining telegraphic line wires, a 
specimen of which was likewise exhibited by Mr. Siemens. 


SPIRAL DRIVING NAILS AND BOLTS. 

Mr. M. Wigret, of Exeter, has patented an invention, which be 
calls the ‘^Patent improved Twisted or Spiral Fluted Driving 
Articles.” Nails made on this principle prevent starting, and are 
said to be readily driven or twisted out, and they require no hole to 
be previously made. The idea seems to be a decidedly good one. 
The driving of such fluted nails and bolts into wood, reminds one of 
the way in which the Armstrong bolts are driven through the rifled 
interior of the cannon, only in this case the rotation of the bolt is 
eftected by the fluting of the bolt itself, and not by any rifling of holes 
in the wood. 


FILE- CUTTING MACHINERT. 

Mr. F. Preston and Mr. W. McGregor have patented certain 
improvements, consisting — 1, in a mode of constructing the socket 
and joint of the chisel-holder in combination with a spring applied 
to the tail of the chisel-holder ; 2, in holding the chisel rigidly 
between the jaws of a vice or clamp forming the chisel- holder, the 
chisel l>eing held in its place in the vice or clamp by a pin, key, or 
a cottar ; y, in so constructing the cam for working the screw by 
which the table is moved, that after the table has been moved the 
necessary distance for cutting a fresh tooth, the action of the cam 



lEAK-BOOK OF FACTS. 


n 

imparts a slight forward pressure on the table until the blow of the 
hamm^ has been given ; 4, in- the application of a friction clip or 
brake to the screw by which the table is moved ; 5, in the applica- 
tion of a loose weight or weights to the top of the hammer ; 6, in 
supporting the chisel- holder in a slide, in order that the chisel may 
be raised off the file in a line parallel to the cut. 

Messrs. Greenwood and Batley, of Leeds, have recently imported 
a patent File-cutting Machine from France. The file is placed upon 
a self-adjusting bed, capable of being turned in any direction, and 
the chisel or cutting instrument is fixed in a vertical slide, .acted on 
by a spring, and giving .about a thousand blows per minute. The 
machine is under the control of the workman, and occupies very 
little room : it is said that it produces better files than can be made 
by hand labour, and will do ten or twelve times as much work as 
an ordinary skilled workman. The machine is already in operation 
in France and Belgium. 

MANUFACTURE OF CAPSULES. 

Mr. W, Munro has patented a new manufacture of Capsules 
and other metallic articles. He first prepares a sulphate of tin by 
placing 1 lb. of tin cut into thin strips in a bottle containing 2 
quarts of water ; to this he adds 3 lbs. of muriatic acid. He then 
mters the same trough Dutch filtering paper into a vessel capable 
of holding 6 gallons of water. When the solution of tin is fil- 
tered, he adds to it as much soft water as will make, when mixed, 
8 gallons of the solution. He then dissolves 28 ounces of common 
soda in 2 gallons of warm water, and pours it gently into the tin 
solution, when a white carbonate of tin will be precipitated. He 
then empties the vessel and washes the carbonate of tin in water and 
filters it through cotton, so that it becomes a thick paste, which he 
returns to the vessel previously used and emptied, and by mixing 
with it 8 gallons of water he brings the solution of tin into a fine 
cream-like condition. He then takes 2 lbs. of sulphuric acid, di- 
luted in 2 gallons of water, and stirs the same into the previously 
prepared solution of tin, and thus a sulphate of tin will be pro- 
duced. Having obtained the sulphate of tin he then places so much 
as may be required of it in a trough of wood or stone of a galvanic 
battery. He then takes pieces of the same size of the tin and of the 
lead, well cleaned on the surface, and j)laces them in the trough 
to face, the tin to bo on the copper wire and the lead on 
wire of the galvanic battery, by which means and by 
HI of the galvanic battery — using to create the force 1 
pai% ef aulpburic acid to 14 parts of water —the lead will become 
with tin to any thickness required, and the combined metal 
imiy then be rolled down to a suitable thinness by ordinary flattening 
rollers or other suitable means. The sheets so produced may then 
be made into capsules, &c. — Mecluniics" Magazine* 

STEEL BELL- CASTING. 

Mbsses, Naylor, Vickers, and Co., of Millsands, have lately 
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the largest Steel Bell which has yet been produced in Sheffield, 
The bell, which was designed by Mr. Boddewig, the engineer of the 
firm, is to be used as a fire-alarm bell in the city of San Francisco. 
A large iron vessel, plugged at the bottom, says the Sheffield Inde^ 
pmdmt, was placed in the pit, above the mould, to act as a funnel, 
and the molten steel was poured into it from the crucibles. The 
moment that part of the process was finished, the plug was drawn 
from the bottom of the funnel by means of a crane. The fiery 
liquid then ran into the mould in a copious and uninterrupted stream, 
and the work of casting was complete. When the metal was suffi- 
ciently cooled to permit of an examination, it was found that all had 
gone right, and that the casting was perfectly sound. The weight 
is 2 tong 12 cwt., or 5824 lbs., and the dimensions are — Height, 5 
feet 8 inches ; diameter at the mouth, 6 feet 2 inches ; thickness at 
the sound-bow (where the clapper strikes), inches. Messrs. 
Naylor, Vickers, and Co. cast their first bell in 1855, and have 
since turned out 1300. Steel is considerably cheaper than “ bell- 
metal,” and also stronger, so that a much smaller weight suffices for 
any required result, thus making the difference between the price of 
the two kinds of bells even greater than is represented by the 
difference in the cost of material per weight. 


BBONZB DECIMAL COINAGE FOB CANADA. 

This new Coinage has been completed at Her Majesty’s Mint, 
and is of a highly artistic character. The new Canadian one cent is 
not only a representative of value, but of measure and weight. In 
value it is precisely the 100th part of the American dollar, or l-24th 
of the English shilling. Its weight is the 100th of a pound avoir- 
dupois, and its diameter is exactly, mathematically, 1 inch, or 
l-12th of a foot. It is easy to see the value of these arraugements. 
On many occasions the coins might be used in lieu of avoirdupois 
weights, or as substitutes for the carjienters’ rule and compasses, as 
well as for the circulating medium. It is perhaps the most scienti- 
fically contrived coinage, therefore, in existence. It is chaste in 
appearance, well engraved, and, being much harder than copper, will 
wear well. Twenty tons of these unique coins have been despatched 
to Upper and Lower Canada. 

Moi-e than three millions of twenty, ten, and five cents, equal in 
weight and value to the French franc, half, and quarter-franc, bad 
already been despatched. The bronze used is a mixture of copper, 
tin, and zinc — ^in the proportions of 95, 4, and 1 — and this gives a 
metal harder and more durable than copper alone. The pieces are, 
in comparison with our own copper currency, thinner and larger in 
diameter. For instance, farthings are |ths of an inch in diameter, 
and there are 96 of them to the lb. avoirdupois ; but the Canadian 
one cents are just an inch across, and there are 100 of tbetn to the 
lb. When it is considered, too, that they are current at the same 
value as the halfpenny, the economy of metal becomes at once appa- 
rent. The design of the obverse is chaste and pretty. Her 
Msyesty’fl portrait, with the legend, Victobia, Beoina Dei Gkatia, 
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Cakaba, Burrounded by an nndnlating wreath of maple leaves, 
comprises it. The reverse has a similar wreath, with the words, 
** One Cent/' and the date, 1859/' in the centre. 

Meanwhile, there is little chance of the proximate adoption of 
decimal coinage for England. Lord Overstone by objecting with all 
the might of his authority to the introduction of the decimal system 
may be said to have delayed improvement in this particular direction 
sine die. The Decimal Coinage Commission has done much to en- 
lighten the public as to the pmcticability of the decimal system of 
weights, measures, and notation, but apj>arently much more remains 
to be done. — Mechanics' Magazine, 


INTENDED NEW COPPER OR BRONZE COINAGE. 

It is known that the Government intend to issue a new Coinage 
of a Bronze alloy, to replace the existing copper coinage ; and we 
may now state that the aiTangements have advanced so far that in 
Manchester there have been constructed the engines to drive the 
stamping presses to be used, and also the boilers needed for that 
purpose. The engines and boilers have been made by Messrs. R. 
Omierod and Son, of the St. George’s Iron-works, Chester-road, 
Hulme. The latter have already been forwarded to their destination, 
and the former will speedily follow. That destination is the works 
of Messrs H. Heaton and Sons, of Birmingham, who have, we are 
told, executed all the copper coins struck for this country for many 
years, and who also successfully competed for the execution of the 
new French currency issued by Napoleon III. The pair of engines 
are upon an improved direct action principle, and of 50-hors© 
power ; some patented arrangements of Mr. W. B. Johnson (who is 
connected with Messrs. Ormerod’s establishment) being introduced. 
The frames are vertical instead of horizontal ; it being supposed that 
strength and some other advantages are thus gained. The cylinders 
are of 20 inches diameter, the stroke being 4 feet. The fly-wheel 
has a diameter of 18 feet and weighs 13 tons ; and the engines being 
intended to make from 36 to 40 revolutions a minute, the w*heel 
will be speeded to 60 revolutions. The power will be given oflT from 
the axle, close to the fly wheel, so that little or no checking strain 
should fall upon the engines. But as the metal to be used for the 
new coinage will be very much harder than copper, and as in striking 
coins from the latter metal the resistance will sometimes check, and 
even stop, the machinery, there have been special appliances added 
to tliese engines, which, by means of levers, will enable wheels to 
be slipped and the engines in effect thrown out of gear, while 
other levers will enable the working arrangement to be gradually 
and easily restored. The engines are beautifully finished. The two 
boilers are each 25 feet long and 5 feet 6 inches in diameter ; with 
a 2 feet 9 inch circular flue, fitted for firing at each end, so a.s to 
secure more rapid production of steam, and an almost complete 
burning of smoke. The steam pressure is to be 60 lb. It is esti- 
mated that two or three years, at least, will be needed for getting in 
and replenishing the existing copper coinage . — Manchester Guardian, 
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In the Mechanics' Magazine have appeared several valuable papers 
wpon the works at Her Majesty’s Mint. From one of these communica- 
tions we learn that the mechanical resources of the Mint, although ex- 
erted to an unprecedented extent lately, are found quite inadequate to 
supply the constant demand for money made upon that establishment ; 
and that, consequently, an addition to the motive power employed 
has been made. A new steam-engine of 40 horse-power has been 
erected to drive the laminating machinery. Since the year 1810, 
when the first coin was struck in the existing Mint, an engine of 30 
horse-power, supplied by Boulton and Watt, gave motion to this 
branch of the coining machinery ; but, as has been said, the pressure 
for money is now so great that this very creditable specimen of early 
engineering is not equal to the task imposed upon it. The new 
engine was contracted for by Messrs. Hall, of Hartford, and is on 
the combined high and low pressure principle. It is placed side by 
side with its pr^ecessor. The united power of the steam-engines 
employed in the cash department is 66 horses, reckoning that of 
the new money-maker. 


BRONZE STATUE-CASTING. 

A STATUE of the late Felix Mendelssohn Bartlioldy has been cast 
in bronze for the Sacred Harmonic Society, by M^srs. Ilobinson 
and Cottam, of Pimlico, by the method peculiar to their establish- 
ment ; for, while it used to be the practice to cast large statues 
piecemeal, by an improved plan they are now cast entire. The 
preparations consisted of a large iron case, bound and riveted to- 
gether, and built on the floor, of such dimensions as to allow tlie 
reception of the full length figure in a horizontal position. Immense 
furnaces charged with metal were heated, and at a given signal an 
opening was made, and the liquid fire poured in one vast stream 
into a large iron cauldron, into which the contents of two other 
cauldrons from other furnaces were poured, to form the required 
composition of metal. This cauldron of mixed metal, containing 
(nearly two tons, was then raised by machinery, and when imme- 
diately over the mould it was tilted into a large receiver, communi- 
cating with the mould beneath. A wheel was tlien turned, and 
immediately there was a gurgling and gushing of the flaming liquid 
through about fifty channels, conveying it simultaneously to every 
part of the figure beneath. After the lapse of a few minutes the 
workmen commenced knocking away the jfi'amework and black 
mould ; but a day or two elapsed before the statue was completely 
cleared. The quantity of metal used in the statue is about a 
and a half ; it will stand eight feet high, and will be elevated on a 
granite pedestal. It has been proposed to place this statue in the 
mall of St. James’s Park, a site which, in our opinion, should be 
reserved for memorials which are strictly of national chapter. 


TRUE ACTION OP HEAT- DIP FUSERS.” 

Me. Arthur A. Tat lor, of Marseilles, has communicated 
to the British Association tlie following paper : — Mr. Wye 
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‘Williams and others have found that an increased efifect was pro- 
duced by the fuel burnt in steam-boilers when what have been 
called Heat' Diffusers were placed in the tubes or flues. The 
apparatus in question consists generally of metallic bands or 
ribands twisted into spirals or bent in the direction of their length 
into zigzag forms, and placed in the tubes or flues, the professed 
object of this addition being to break up or disturb the current of 
heated gases passing through the tubes, and to cause every portion 
of the gases to impinge on the heating surfaces. The cause given 
for the increased effect produced being, that when a current of 
heated gases passes through a tube under ordinary circumstances, 
only the exterior portions of the columns come in contact with the 
sides of the tube, and that in thus disturbing the current by obstacles 
to its direct course, a more perfect contact of the gases with the 
surfaces is produced. The question which I wish to raise is, whether 
this is the true explanation of the effect produced by diffusers, 
deflecting bridges, &c. 1 think it can hardly be admitted that each 

molecule of a gas passing through a tube follows a course parallel 
with the axis, for those in contact with the sides of the tube will be 
so impeded by friction as to have a much slower motion than those 
in the centre, just as in a river the current near the banks is less 
rapid than that in the middle of the stream ; and, that as in the 
riv«*, so in the tube, a series of eddies will be formed, tending to 
bring all portions of the gas in contact with the sides of the tube. 
This peculiar motion of gases in a tube may very clearly be observed 
in the smoke issuing from the funnel of a steamer, the smoke re- 
taining the eddying motion which it had in the funnel for some time 
after leaving it. 

These considerations led me to consider the mere disturbance of 
the currents as inadequate to explain the increased evaporation ob- 
served, and to attribute it to a very different cause. Gases do not 
radiate the beat which they contain, so that the only mode in which 
» gas can communicate its heat to a surface is by contact or con- 
nexion. This is in tiie present practice the only mi)de in which 
those heating surfaces of a boiler which are not exposed to the 
radiation of the fire or flame, can abstract heat from the products of 
combustion ; but if in a flue or tube a solid body be introduced, it 
will become heated by contact with the gases, and will radiate the 
heat tlius received to the sides of the flue. Now these diffusers, &c,, 
exactly fulfil these conditions, and 1, therefore, attribute their effect 
mainly, if not entirely, to the function which they must fulfil in 
absorbing heat from the gases by contact, and then radiating this- 
heat to l£e sides of the tubes or Hues, and 1 think it will be admitted 
that the amount of heat thus conveyed to the water may be very 
important, when it is considered that the temperature of the gases 
in the tubes of a boiler at 5 in. or 6 in. from the fire-box tube- plates is 
about 800 deg. Fah., and that these radiators will consequently 
have a temperature of several hundred degrees above that of the 
surfaces in contact with the water in the boiler, and that a very 
active radiation must consequently take place from one to the others 
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This principle once established, the modes of application in practice 
are, of course, endless, and I will only mention that I do not see any 
advantage in making these radiating surfaces of such a form as to 
impede the draught, especially in the case of marine boilers, but 
would rather choose the form which would give the greatest amount 
of radiating surface, and offered the least impediment to the free 
passage of the products of combustion through the tubes. Perhaps 
as effective a form as any for placing in the tubes of boilers would be 
a simple straight band of metal, or a wider band bent in the direc- 
tion of its breadth, at an angle of 60“, In the case of marine 
boilers, they should be made so as to draw out easily, to enable the 
tubes to be swept. The economy of these ‘‘Heat-Diffusers’' is thug 
illustrated : — Upon the 9500 miles of British railway there are now 
employed more than 6000 locomotives, performing an annual mileage 
of upwards of 90,000,000. The fuel consumed by these engines may 
betaken as equal to 1,500,000 tons of coke; and this quantity of 
fuel may be valued at 1,200,000?. The introduction of heat-diffusers 
in the above number of locomotive boilers would effect an annual 
saving of 400,000?., and involve no alteration in any of the existing 
arrangements. 


HOT-BLAST OVENS FOR IRON FURNACES. ’ 

Mr. H. Marten, of Wolverhampton, has read to the Institution 
of Mechanical Engineers a paper * ‘ On the Construction of Hot- 
Blast Ovens for^Iron Furnaces,” commencing with the origination 
and early development of the idea of hot blast by Mr. Neilson, of 
Glasgow, thirty years ago, and giving a description of the principal 
modifications and imf)rovements that have been successively effected 
in the construction of hot- blast ovens. To remedy the defects still 
experienced, after many modifications, from expansion of the pipes, 
the round form of oven was then contrived ; it has the fire-grate in 
the centre, and was surrounded by a circular main pipe, divided by 
a diaphragm all round into an outer and inner portion, on the top of 
which were placed a number of upright heating-pipes, each consist- 
ing of two pipes cast in one piece, and communicating with each 
other at the top, one leg of the pipe opening into the outer division 
of the main, and the other into the inner ; the two sockets of each 
pipe being close together, and cast all in one piece, were thus freed 
from the injurious effects of expansion experienced in the previous 
arched pipes. The blast passed up one half and down the other 
half of each pipe ; and the top of the oven was built in a ^ome 
shape, so as to reverberate the heat from the fire upon the pipes. 
These round ovens have since been elongated into an oval form, to 
contain a greater number of heating pipes ; and a central core of 
fire-brick has been added, filling up the vacant space in the centre 
the oven, bringing the heat into closer contact w|th the pipes 
arranged round the sides of the oven, and acting also as a regulator 
of the temperature of the blast, by absorbing any excess of heat 
from irregubirity of firing, and giving it out again on any diminutioii 
of temperature. Hot- blast ovens on this construction, with some 
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further improvements in the arrangements for cleaning out without 
8t<^ping, have now been in constant work for some time at Mr* 
Marten’s works, and have proved thoroughly satisfactory ; being quite 
free from any trouble, either from expansion or burning of the pipes, 
or from leakage at the joints ; the blast is maintained uniformly at 
a temperature of about 800° Fahrenheit, producing an important 
increase in the yield of the iron furnace. — Mechanics' Magazine, 


IMPROVED GAS BAKING OVENS. 

To prevent the injury to pastry, &c., from smoke and soot, com- 
plained of in reference to some of the modes of Baking by Gas, a 
new invention has been patented by Mr. S. Harrison, of Glare- 
market, in which the gas circulates with the smoke through the 
flue, in a serpentine direction, round closed ovens or compartments, 
two, three, or more of these being placed over each other, and sepa- 
rated by the winding flue ; implanted in which latter is a gas jet fojr 
each compartment or oven, consuming the smoke from below, and 
Bending its own to the next above, the remanent vapours having 
their exit at the top, so that no portion of them can have access to 
the articles in the several compartments ; nor, indeed, can any one 
kind of these be tainted by the emanations from others in a dif- 
ferent compartment or oven. The jets are seen to through side 
openings, with valves or doors, and the oven boxes have doors 
closing them in front of the stove. If only one oven be required, a 
single burner sufiSces, or if two, one for each, and so on. The heat 
is wholly confined to the stove, and so economized, that very 
little gas, it is said, will heat the whole. — Buildei^ No. 844. 


GAS- LIGHTING. 

The process for generating Illuminating Gas has been greatly eco- 
nomized by M. Isoard, who has described to the British Association his 
New Mode of obtaining such Gas by means of Super- heated Steam 
and any Hydro-carbon ; the process being carried out without the 
use of coal, but with the use of some resinous substance, such as 
tar. The mode is stated to be so economical that an apparatus of 
three-horse power would be able to light the city of Aberdeen, and 
the price is considerably cheaper than the gas in ordinary use. 


THE FLUE PEDESTAL. 

Under this title Mr. C. J. Richardson, the architect, has pro- 
visiopally registered an invention for abating smojte in house 
chimneys. He proposes to wash the smoke by means of jets of 
water : it could be applied to every flue in a house, and the soot 
from the whole of them carried down to the drain. Of course this 
is aided by a new system of flues : unluckily, however, the qucmtity 
of water required is so great that it will prevent the application of 
the flue pedestal for this purpose to more than one or two flues in 
a building ; but there is another service it performs, apart from its 
abating smoke, for which he expects it will be extensively used, and 
was not at first foreseen. Fully one-half of the heat from our 
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dom68tic fires passes up the fiues, aud is lost in the atmosphere ; 
ifi^hereas, the flue pedestal retains the greatest portion of this lost 
heat. Thus, placed in one of the upper rooms of a house, it becomes 
a hot- water pedestal, supplies warm water to the room, and mode- 
rately warms it by means of the fires in the lower parts or floors 
of the buildings, &c. — Builder^ No. 830. 


SUPPLY OP COAL. 

M. DE Carnal, one of the greatest owners of coal mines in 
Prussia, in a statistical work on coal digging, states that the quan- 
tity of Coal dug in 1857 amounted to 125,000,000 tons, a mass 
which piled up 6 feet high, would cover a geographical square mile. 
The lands from which the coal is procured may be estimated at 
8000 square miles, and the mean depth of the beds of coal at about 
81 feet. The mass of coal then known to exist would form a cube 
of 10 miles. If we compare this enormous bulk of coal with the 
quantity annually consumed, we may confidently affinn that there 
is enough to last for 80,000 years. The calculation of 31 feet for 
the mean depth of the beds is perhaps too low, for the coal fields of 
Liege extend 55 feet, those of Staffordshire to 151 feet, and those of 
Ruhr to 134 feet. The coal dug in 1857 amounted in value to 
37,500, OOOA sterling, a sum far beyond that realized by the digging 
of the precious metals. In England same calculations have been 
made with regard to the yield of coal in our own country, according 
to which the coalfields of Great Britain yield 63,000,000 tons of 
coal per year. A better idea of the imnien»ie commerce of England 
could not be formed than by stating the fact that at Manchester and 
its environs a motive steam power equal to 1,200,000 horses is con- 
stantly maintained, to support which there are consumed 30,000 
tons of coal per day, or 9,500,000 a year. In the manufacture of 
salt alone about 3000 tons are consumed per day, or 950,000 a year. 
The Transatlantic steamers from Liverpool and other ports con- 
sume 70,000 tons per year, and the manufacture of gas absorbs 
10,000,000 tons per year. The export of coal from England 
reached in 1858, 6,078,000 tons. It is estimated that England 
alone could famish enough coal for the consumption of the whole 
of Europe for 4000 years. 

GAS LIGHTED BY ELECTRICITY. 

Two sun-lights," each containing 75 burners, have been 
placed immediately under the ceiling in the centre of the Music- 
hall, in the Edinburgh University, — the ceiling being 40 feet in 
width, and 50 feet from the floor. These burners have been suc- 
cessfully lit by an application of the electric current. The galvanic* 
battery is placed in the cellar, and from it positive and negative 
wires are carried up the side of the hall and along tl^e ceiling, to 
immediately over the burners. Then it is coiled round the poles of 
an electro-magnet, to the keeper of which are attached a couple of 
wires bearing a platina wire. On the current of electricity being 
established at the battery, the platina wire, placed within an inch of 
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the burner, becxunes red-hot, . and the gas being shnultaneously 
turned on, the whole 75 lights, which are closely contiguous, imme* 
diately flash into flame. The electric current is then arrested, and 
the electro-magnet ceasing to be a magnet, its keeper, with the 
wires attached, falls 8 inches below the flame, so drawing down 
the platina wire out of the way of the flame of the gas. Lighting 
by electricity is by no means an unprecedented novelty. 


WATER GAS. 

Another, and it is said, successful, attempt at the production of 
Gas from Water for illuminating purposes, has been patented by M. 
Gillard, C.E., of Paris. He brings super-heated steam in contact 
with the decomposing material, and when the gjis is produced it is 
purified by passing through hydrate of lime, either alone or mixed 
with carbonate of soda. The steam is super- heated by passing 
through tubes embedded in the brickwork of the furnace ; and 
arrangements are made for the ejection of the steam upon the de- 
composing material in such a manner that this latter shall be kept 
equally heated. To impart luminousness to the hydrogen flame M. 
Gillard employs platinum wicks or wire work, or by preference 
wicks of any alloy of platinum and iridium. The inventor can im- 
part to his gas, which is without any smell, any odour that might 
be required. Tbe light is described as very brilliant. We quote 
these details from the Builder, a journal which records, with great 
regularity, the progress of gas-lighting. 


THE SAFETY MATCH.* 

It will be seen by referring to the statistics of London fires during 
the year 1858, given in the Mechanics' Magazine of the 4th of 
March, 1869, that out of the 1114 fires forming the total of serious 
conflagrations, the following proportion was occasioned by the 
usual contrivances for procuring flame, viz : — 


Children playing with lucifers 12 

Lucifer matches accidentally ignited .... 7 

„ „ making S 

,, „ careless use of 17 


39 

In the first of these instances the sacrifice of life and wholesale 
destruction of property were traced principally to the fact of 
children inserting lucifer matches into various nooks and crevices, 
where an accidental concussion had produced their ignition. The 
next in the series of casualties are accidents resulting from the 
sudden ignition of boxes or bundles of phosphorized matches. The 
necessity as well as the possibility of removing the fatal cause of 
these accidents has long been felt ; and by the following contrivance 
such occurrences, which hitherto have led to so many terrible disas- 
ters, may be completely obviated. This invention, which has reached 
us from France, consists of a match which cannot ignite by friction 

* See Hochstaetter’s “ Safe Matches," Year-Book of Bacts, 1869, p. 69. 
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with ordinary 8ub«taiice8, but which bursts into flame when struck 
upon a chemically 'prepared substance, owing to the peculiar action 
occurring between the two bodies which are thus brought into con- 
tact. Without the prepared strip, the matches be struck or 
trodden upon without the possibility of ignition. Ihe advantage 
of having these articles tipped with a material which is not in- 
flammable jpej’ se is sufficiently obvious, and we doubt not will re- 
commend the Safety Match not only to careful housewives, but 
to the owners of large establishments ’where the ordinaiy ' ‘ luoifers ” 
are now used, and, we are afraid, often left carelessly about. The 
cost of the ** Safety Match*' is scarcely more than that of its less 
trustworthy predecessor. It is to be had of Mr. Twinberrow, 
chemist, 2 Edward- street, Portman-square, who is the sole agent 
in this country for the article . — MechanM Magazine. 

The reputed inventor of the Lucifer Match died during the past 
year in Stockton, aged 78. The Gateshead Observer adds to this 
announcement : — ‘‘ In the year 1852 (August), correcting the history 
of ‘ matches ’ in the ' J urors’ Reports * (Great Exhibition), we stated, 
says our authority, that quarter of a century ago, Mr. John 
Walker, of Stockton- upon-Tees, then (as now) carrying on the busi- 
ness of chemist and druggist in that town, was preparing some light- 
ing mixture for his own use. By the accidental friction on the hearth 
of a match dipped in the mixture, a light was obtained. The hint 
was not thrown away. Mr. Walker commenced the sale of friction- 
matches. Tills was in April, 1827.’ Dr. Faraday, it is said, first 
brought the discovery into general notice.” 


SIGNAL LIGHTS. 

Mr. Ferdinand Silas has experimented with his invention at 
Blackwall, before a number of official and other persons, with great 
success. The experiments commenced at six o’clock, when a number of 
the floating lights, attached to lines, were cast into the Thames from the 
pier. On floating to the surface, th^ phosphoric substance of which 
they are composed suddenly burst into a blaze of light, and was only 
extinguished by being dragged under the water. The apparatus in- 
tended for the telegraphic light resembles a moderator table-lamp. 
This was placed on the jetty near the water’s edge, and was operated 
upon by the inventor. In spite of the opaque fog, which completely 
enshrouded the river from bank to bank, the strong glare of the 
phosphoric light penetrated for some considerable distance, and was 
gratefully acknowledged by several boatmen, who would otherwise 
have had great difficulty in making the pier. Similar experiments 
were entered into in the presence of Admiral Gordon and the 
Brethren of Trinity House, together with the officers of the ex- 
ploring ship Fox. It was then pronounced that the invention 
was extremely suitable for all the purposes above named, but they 
could not recommend the apparatus as applicable for lighthouses. 

Mr. W. H. Ward, of Auburn, United States of America, has ex- 
hibited in Woolwich Dockyard his patent invention for transmitting 
messages, and carrying on correspondence of any length from ship to 



104 


TEJOt-BOOK OP FACTS. 


«hipi becalmed, or sailing within telescopic sight of each other on the 
ocean, with equal facility to that of the electric telegraph on land. 
One of the instruments was erected at either end of a long enclosed 
lobby adjoining the dockyard factory, when a le^thened test of mes- 
sages and replies was satisfactorily carried out. The experiment was 
extremely interesting and conclusive as to the merits of the apparatus, 
the result of which was promptly transmitted to Lord Clarence Paget, 
by special direction of Commodore JDrummond to that effect, the in- 
vention having been pronounced one of the most important of the kind 
hitherto produced, and likely to be productiveof immense benefit to tho 
entire naval and merchant service afloat. The weight of the instrument, 
which is of the simplest construction, does not appear to exceed 141b. 
It represeats the form of a cross, exhibiting five alphabetically marked 
lamps, which are worked by a process resembling the keys or notes of 
a piano slowly depressed, and at the termination of each sentence the 
lights are clouded. As regards the working of the instrument, the prin- 
cipal officers of the Fisgard who attended the experiments affirmed 
without hesitation that any boy of Her Majesty’s fleet could obtain 
a perfect mastery of the system by two evenings’ study. — Times, 

Mr. Hobson, of the Ammunition Laboratory, Last Greenwich, 
has also in conjunction with Mr. Simon Holland, Admiralty drafts- 
man, invented a new system of military and naval signals. 


MAJOR FITZMATJRIOE’s NEW LIGHT. 

The Hon. Major has exhibited his newly-discovered Light in the 
Penrhyn Slate Quarry, near Bangor, with great success. The first 
experiment was conducted in a deep and long tunnel. The apparatus, 
which is quite portable, was placed at one end of the tunnel. The 
light produced from this was steady, pure, and so surprisingly 
brilliant that it completely illuminated the whole length of th® 
tunnel, and rendered a written paper distinctly legible at a distance 
of 300 yards. The apparatus was next brought into the open quarry. 
Here also the results were most extraordinary. The numerous steps 
of the quarry, some even at a distance of 800 and 900 yards, were as 
clearly seen as in daylight. This light is applicable to a variety of 
purposes. The colours of furniture, dresses, &c., are rendered 
unusually vivid, and photographs can be taken in 1 0 seconds. It 
is free from injurious fumes, and consequently does not affect paint, 
gilding, or articles of delicate colour. It is also easily manufactured 
and very cheap. A light equal to that of 30 candles can be produced 
at a cost of one halfpenny an hour. 


NEW LIGHT. 

This new Light has been exhibited with great effect in the Crystal 
Palace at Sydenham. The light is obtained by a single jet of 
medium size and is found to be equivalent to 40 Argand or 80 
fish-tail burners, each consuming five cubic feet per hour, or to 400 
wax candles of four to the pound. With respect to the important 
<question of expense, it was stated that the cost of maintaining the 
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lighfe was considerably less than any other known light, in the follow- 
ing proportion : — Oxyhydrogen lime light, Irf. per hour ; coal gas, 4c{. ; 
argand oil, 15ci. ; wax candle, 60rf. per hour. The larger portion of 
the transept of the Crystal Palace was illuminated by the new light, 
concentrated in a large disk, and its illustrative power was conveyed 
in a column of distinct rays to the spectator at the further end of the 
palace. The light was steady, brilliant, and diffusive. It is repre* 
sented to be peculiarly adapted for coast lights, steamers, sailing 
vessels, railways, signals, bridges, wharfs, churches, factories, public 
rooms, squares, large and important thoroughfares. A very impor- 
tant application of the light is its adaptation to the mining service, 
by which the safety of the miner will be effectually secured by the 
enclosure of the light, and its supply with oxygen gas, without the 
necessity for direct communication with the surrounding atmosphere. 

The new light is obtained by projecting a jet of oxygen and 
hydrogen, or oxygen and carburetted hydrogen gases combined, 
upon a surface of lime, and so regulating the supply and protecting 
the lime from crumbling away as to insure, with perfect continuity, 
a maximum brilliancy of intensity and continuity. For several years 
back the ingenuity of inventors has been directed to the discovery of 
a mode of lighting more economical, more convenient, and more 
powerful than that which we now possess by means of the generation 
of liglit from coal. The electric light, which has been frequently 
exhibited in London, was die nearest approach to a mode of lighting 
calculated to supersede the existing means of producing light from 
coal ; but, though admitted to be extremely powerful, it was deficient 
in that steadiness, continuity, diffusiveness, and economy which could 
alone render it available for the practical purposes of life. 


EXTRACTING COCOA-NUT OIL. 

Mr. S. Perkes has patented certain improvements in machinery 
for Extracting Oil from the Cocoa-nut, and other vegetable matters. 
Here the coprah is reduced into a pulp by a rotating rasp made up 
of circular saws, and such pulp is continuously fed on to an endless, 
table or chain, which is reticulate, or made with suitable passages 
through for the passage of the oil. This endless chain or table is 
supported by several rollers on its under side, and the pulp of coprah 
is on to the same at the upper end of the machine, there being 
suitable mats or fabrics of cocoa-nut fibre, &c., on the under and 
upper surface of the vegetable matters so fed on to the endless table, 
which is arranged by preference in the form of an inclined plane from 
the upper to the lower end of the machine. The part of the endless 
chain or table for the time out of action passes under the supporting 
rollers, and there are trays under the supporting rollers to receive 
and conduct off the oil to suitable receivers. The endless chain or 
table in its movement over the supporting rollers p^ses under a 
number of pressing rollers, there being one such roller over each 
supporting roller. The first or uppermost pressing roller is at the 
greatest distance above the table or endless chain, so as to offer com- 
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parati¥e}y little pressure to Hie vegetable xuatters on the table, and 
the rollers in succession are set nearer and nearer to the endless table 
or chain, by which as the table or chain progresses, the matters 
thereon become subjected to greater and greater pressure. The 
rollers are made hollow so as to be heated by any suitable hot fluid 
or otherwise, and in some cases the pressing surfaces of the rollers 
are of glass. In order to separate the fluid oils from foreign matters, 
^jentrifugal machines are employed. — Mechanics" Magazme, 


MODE OF PBOTECTING TIMBEE PROM PIBE. 

A PAPER, by Mr. F. A. Abel, has been communicated by Dr. 
Clegbom to the Botanical Society of [Edinburgh. After men- 
tioning various methods which have been adopted to render wood 
less combustible, by saturating it with solutions of phosphate of 
soda, and muriate or sulphate of alumina and chloride of calcium, the 
author remarks that all that can be reasonably expected from the 
moat efficient protective coating or impregnating material is — 1. 
That it should considerably retard the ignition of wood exposed for 
:4iome length of time to the effects of a high temperature, or of burning 
matter in its immediate vicinity. 2. That if the vapours which the 
wood emits by continued exposure to heat become ignited, the 
flames thus pi*oduced sliall not readily affect the fibre of tlie wood, 
and shall cease almost directly on the removal of the wood from the 
^source of heat. 8, That the prepared Surfaces of wood when in 
actual contact with burning unprepared wood shall have little 
tendency to ignite, and thus cause the fire to spread. The plan 
proposed is to impregnate wood with silicate of soda, and to coat its 
surface with a silicate. The impregnating of the wood is effected by 
putting it in a solution of the silicate. The surface of the wood is 
then washed over with a somewhat diluted solution of the silicate of 
soda. After an interval of at least two hours, a coating of thick 
limewash is applied over the silicate ; and finally, on the following 
day, a strong solution of the silicate is applied over all. In this way 
-a protective covering is given to the wood. The process may be used 
witli benefit in the case of timber employed for wooden huts. 


FIRE-PROOF COMPOSITION TO RESIST FIRE FOR FIVE HOURS. 

Dissolve, in cold water, as much peaj-lash as it is capable of 
holding in solution, and wash or daub with it all the boards, wains- 
cotisg, timber, &c. Then diluting the same liquid with a little 
water, add to it such a portion of fine yellow clay as will make the 
mixture the same consistence as common paint : stir in a small 
quantity of paperhanger’s flour paste to combine both the other 
substances. Give three coats of this mixture. When dry, apply 
the following mixture: — Put into a pot equal quantities of finely 
pulverized iron filings, brickdust, and ashes ; pour over them size or 
glue water ; set the whole near a fire, and when warm stir them well 
together. With this liquid composition, or size, give one coat; and 
on its getting dry, give it a second coat. It resists fire for five 
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hours, aud prevents the wood firom ever bursting into flames. It 
resists the ravages of fire, so as only to be r^uoed to coals or 
embers, without spreading the conflagration by additional flames ; 
by which five clear hours are gained in removing valuable effects to 
a place of safety, as well as rescuing the lives of all the family from 
danger. Furniture, chairs, tables, &c., particularly staircases, may 
be so protected. Twenty pounds of finely sifted yellow clay, a 
pound and a half of flour for making the paste, and one pound of 
pearlash, are sufficient to prepare ^a square rood of deal boards. — 
Builder, 


A NEW PIRE-ESCAPK. 

Mr. John Ottignon, of 59, High-street, Bloomsbury, has pro- 
visionally registered a new Fire-Escape, which consists of a metal 
cradle or basket, to bo retained within a balcony screen at a window, 
and slung by means of a chain or rope, passing over pulleys and a 
miniature crane, and running through the house, either to the back 
premises, or from floor to floor, to a heavy counter-balance weight to 
which it is fastened. Another chain or rope is attached to the 
bottom of the basket, in order to be thrown into the street, to enable 
those present to aid in either pulling down the basket, swerving it 
to some other window, or keeping it off projections. Except when 
in use, the escape is hooked to the balcony, and the chains are kept 
in the bottom of the basket. How the counter- balance is disposed 
of, ready for action, however, does not appear from the specification ; 
but of course it can readily be kept slung with a portion of the chain 
attached, the junction with the escape portion being easily effected 
near the escape itself. — Builder, 

MILITARY COOKERY. 

In the Year-Book of Facts, 1858, p. 101, we describe^l Capt. 
Grant’s successful plans for the application of heat to Cookery for 
the Army on an extensive scale. In August last, some interesting 
proofs of the efficiency of the apparatus were shown upon Hartford 
Heath by the Royal Artillery, who had proceeded thither from 
Woolwich garrison. Under the new system of cooking on the road, 
the exercise of marching out in lieu of parade and field drills is now 
readily adopted, and it has been issued as one of the garrison regu- 
lations, to take place one day in each week, the weather permitting, 
in order to inure the men to the fatigues of a campaign, and to 
familiarize them with the new method of preparing their rations on 
the road. The ambulatory cooking waggons having been previously 
prepared under the superintendence of Capt. Grant, the fires were 
kindled, and the process of cooking commenced with the march. 
They arrived at Hartford at a quarter past twelve, preceded by the 
regimental band, and immediately began to pitch their tents in 
preparation for dinner and rest The travelling kitchens were drawn 
np in an appropriate spot, and the process of “serving up,” without 
the necessity of delay, immediately commenced in the same manner 
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as in B permanent kitchen. Lady Dacres and other ladies wer© 
present, and partook of some of the soup, drawn from the general 
cauldron, which was pronounced excellent. Gen. Dacres expressed 
his opinion of the apparatus in the most eulogistic terms, and the 
whole body of oflBcera, as well as a number of visitors present, who 
were enabled to exercise their judgment, pronounced, without hesi- 
tation, that the merits of the invention were incontotably proved. 
The quantity of wood consumed was shown to be one*tenth of the 
ordinary amount allowed by Government — namely, 150 lbs. in lieu 
of 1500 lbs., the ordinary consumption. Capt. Grant, who is a 
retired officer of the Royal Artillery, actuated by a philanthropic 
desire of benefiting the soldier, has passed many years of anxious 
study in perfecting his various cooking apparatus, the merits of 
which have been at length tardily acknowledged. Several of the 
pontoon cooking kettles were also in use upon the above occasion on 
the heath. The dinners supplied were ready to serve out in an hour 
and a-half after the fires were lighted, and water was boiled in six 
minutes and a*half. An improvement has been effected in this 
method, by adopting a longer trench, and thereby affording a more 
available current of air to keep up the fires. The trenches were 16 
faet long for the 16-inch ketles, 15 inches wide, and 16 inches deep. 
The three feet kettles contain 27 gallons, and with 10 kettles dinners 
have been cooked for 1000 men. Some of the kettles were sei*ved by 
temporary turf chimneys, in which case the trenches were 1 8 feet long. 


NEW COOKING APPARATUS. 

A Dublin correspondent of the Builder (an architect), thus de- 
scribes a Patented Apparatus of Mr. Radley, of Dublin. It will 
roast, boil, bake, stew, fry, and steam, it is said, all at the same 
time, with considerably less fuel than is now required for the best 
constructed range hitherto used, and in a much shorter space of time. 
The construction is described as being simple, and not liable to get 
out of order. It has an enclosed jack for roasting, which is made to 
rotate with the smoke current of the fire, spring weight, or steam (or 
it can be worked by the hand), the principle being self-acting. The 
boiler can steam large quantities of vegetables, &c., and at the same 
time heat several gallons of water. 


EXPLOSIONS IN POWDER-MILLS. 

Mb. F. 0. Ward has laid before the Manchester Philosophical 
Society his plan for diminishing the liability of Powder-Mills to 
Explosion, and referred to a correspondence between himself and Dr. 
Faraday on the subject. The plan in question consists in supply- 
ing, to those portions of powder-mills in which the powder is 
treated dry, an atmosphere incapable of supporting combustion — 
preferably carbonic acid gas — so as to obviate the danger of ex- 
plosion so far as it arises from chances of ignition ah extra f as by 
the spark from a workman’s pipe, of which an example was cited. 
The danger of explosions from the liberation of oxygen from the 
powder itself, by friction or otherwise, would, of course, remain ; but 
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this, tLe author inclines to believe, is a less frequent cause of explo- 
sion than ignition ab extra^ occasioned by the carelessness of work- 
men,' rendered indifferent to risk by long habit, and emboldened 
by impunity. Dr. Faraday, in his comments on this plan, approves 
it as adapted to cut off one class of risks, so to remove the 
point of danger further off, and also as not likely to deteriorate the 
quality of the powder immersed in the protective atmosphere. He 
points out, however, as a source of danger usually unsuspected, 
the possibility of the ignition of the gunpowder dust which collects 
on the beams of powder-mills, and by which, he believes, explosions 
may be originated, as well as by the heating of the grains actually 
Tinder trituration in the mill. Mr. Ward, in reply to Dr. Faraday, 
recognises the partial nature of the security iifforded by the proposed 
plan, but lays stress on the fact that it appears adapted to eliminate 
all the risks of the manufacture except those wliich are inherent in 
the nature of the material operated on, and therefore essentially in- 
curable. 


GUTTA PERCHA. 

Wb gather from the Annual Report of the Society of Arts that 
the Gutta Percha Committee has met several times, and is carrying 
out systematically its experiments.* The Committee have had under 
their consideration the properties of the substance called *'Pau- 
chontee,’^ an Indian gum, alluded to in the Council’s Report of last 
year as the produce of a tree of the same genus as that from which 
the true gutta percha is produced. This substance has been care- 
fully analysed and experimented upon, and a report as to its nature 
and pro|3erties has been sent, as requested, to the Indian Govern- 
ment. For this Report, and the experiments and analyses, the So- 
ciety are indebted to Mr. Dugald Campbell, one of the members of 
the Committee, From this document it appears that at the ordinary 
temperature it is hard and brittle, but upon the addition of heat, 
such as that caused by friction in a mortar, it becomes sticky and 
viscid, and when once this condition is reached, it does not after the 
lapse of several days assume its original consistence. When boiled 
with water, it becomes of a reddish-brown colour, rendeiing the 
water turbid and slightly saponaceous. Experiments were made 
with a view to compare the properties of the gum with those of 
gutta percha. For this purpose, the comportment of each, when 
brought into contact with various chemical re-agents in similar con- 
ditions, was particularly noticed, and the results are shown in a 
table accompanying the report. With some of the re-agents, the 
behaviour of the gum is precisely similar to that of the gutta percha, 
while with others only a slight similarity is to be observed. Both 
seem to be nearly soluble in fuming nitric acid, while ordinary nitric 
acid and dilute nitric acid produce a similar re-action on both. In 
no one case can there be said to be a decided difference. Further 
experiments were made by dissolving similar quantities of gutta 

♦ For the announoement, see the Year-Book qf Facts, 1869, p. 68. 



no 


TKAK-BOOK OF FACTS. 


perdia and gnm in equal portions of naphtha and turpentine re- 
spectively, and after pouring the solutions from the sediment, allow- 
ing them to evaporate at the ordinary temperature of the atmo- 
sphere. Af^er standing to evaporate the solvent, the gutta percha 
in each case had returned to its original condition, while the gum 
was soft and sticky, except when submitted to a considerable de- 
gree of cold, when it became brittle and friable as at first. From 
these results it will be seen that the gum alone could not bo used 
for similar purposes to which gutta percha is applied. Experiments 
were made in order to ascertiiin how far the gum could be mixed 
with gutta percha without interfering to any great extent with the 
properties of the latter ; and mixtures were made containing 5, 10,, 
20, 30, 40, 50, 60, and 70 per cent, of the gum and gutta percha. 
From an examination of these mixtures it would appear that from 
20 to 80 per cent, of the gum may be added to the gutta percha 
without any material difference being noticed in the mixture to the 
gutta percha alone. But it is necessary to observe that these mix- 
tures have not been put to the test of sunlight, air, &c., which are 
known to decay gutta percha more or less, according to the nature 
of the gutta percha (gutta porcha not being a perfectly definite sub- 
stance) and the time it may be exposed, as their application may 
have to extend over some years before a result could be obtained of 
any value. 


OOVKRINQS FOR FLOORS. 

The production of a good, durable, and cheap covering for floors, 
embracing the advantages of softness and elasticity, has long been 
sought for. Carpets, whether of Brussels or Kidderminster, are ex- 
pensive, and soon show signs of wear, besides which they are not 
adapted for halls, offices, or public buildings. To meet this want a 
composition called Kamptulicon has been extensively introduced in 
churches and other places, but after trial has been discarded as use- 
less, on account of its extreme brittleness — or, perhaps, '*sikortnm'* 
would be a better term — as after it has been down for some time it 
breaks or crumbles, on being taken up, very much like oat-cake. 
This may be a defect that possibly in time might be overcome by 
experimenting with the composition of which it is made, though 
most likely the result would be a hard compound. We have made 
these remarks to introduce a very beautiful invention especially de- 
signed for the purposes in question. The patentee is Mr. Dunn, of 
Jdessnu Charles Goodyear and Co. (the inventor of the vulcanization 
of india-rubber), for combining a mixture of cork, cotton, wool, and 
other fibrous materials of any colours and fineness with india-rubber, 
and spreading them upon a canvas, cotton, or woollen back, which 
is then subjected to a process by which the carpet in embryo can be 
embossed, either plain or in colours, the result being a material of 
great permanence and beauty. — Builder, 


VEGETABLE LEATHER. 

This artificial substitute for real leather is manufactured by 
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Messrs. Spill and Co., on Stepney Green. Its face and general cha- 
racter resembles the natural product so closely, tliat it is only by 
actual examination that the difference can be determined. This ia 
more particularly the case in that description which is made for 
book-binding, the covering of library-tables, and like purposes. 
Amongst other advantages it possesses over leather proper, is that 
however thin the imitation is, it will not tear without considerable 
force is exercised ; it resists all damp, and moisture may bo left 
upon it for any period without injury ; consequently, it does not 
sodden or cockle, is always dry, and its polish is rather increased 
than diminished by friction. To scratch or raise its surface with 
the nail, or by contact with any ordinary substance, will not abrade 
it ; and enough will have been said to justify its entering the list 
against an article of daily use, which has of late years been deemed 
far from sufficient for the demand, and has consequently risen in 
price to the manifest loss and injury of every class of the commu- 
nity. We believe that the largest entire piece of real leather that 
can be cut from a bullock’s hide is not more than 7 foot by 5, and 
this includes the stomach and other inferior parts. Vegetable lea- 
ther, on the contrary, is now produced 50 yards in length and 
yards wide, every portion being of equal and of any required thick- 
ness, and the smallest portion is convertible. Caoutchouc and 
naphtha are used in its manufacture, but by a process known to 
the senior of the firm, who is himself an accomplished chemist, all 
odour is removed from the naphtha, and the smell of vegetable 
leather is rendered thereby less in strength, if anything, than that 
of leather. The principal objects to which it is at present applied, 
are carriage and horse aprons, antigropole, soldiers’ belts, buckets 
which pack flat, harness of every description, book-binding, &c. 
!For the latter, its toughness, washable quality, and resistance to 
stains, render it remarkably fitted. Its thickness, which may bo 
carried to any extent, is obtained by additional backings of linen, 
&c., cemented with caoutchouc, and its strength is marvellous, while 
it is but one- third the price of leather. — Mechanicit' Magazine. 


A SELP-SUPPOBTINa BBACKET. 

Evebt one knows how the principle of atmospheric pressure is- 
illustrated by a toy called a suckor, which boys make with a bit of 
wet leather and a string passed through its centre : the principle has 
been applied in an analogous manner as the means of fl^ng a 
piece of metal in a moment to a wall, a ceiling, or the glass of a 
window. ** Lavater’s Patent Pneumatic Bracket” is a short brass 
tube, having at one end sockets in which may be inserted any sort 
of light frame, branches, or hooka, and terminating at the other 
extremity in a trumpet-like expansion, which is covered with a disc 
of india-rubber. To the centre of this disc is attached a smaller one 
of metal, which can be drawn within the tube by a screw proceeding 
from a cap that fits over the smaller end of the tube. When tlm 
screw is relaxed the india-rubber disc is flat. Apply it then to the 
after moistening it with the breath, turn the screw, and the 
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metallic disc, receding from the surface of the wall and carrying the 
central portion of the india-rubber with it, will create a vacuum 
capable of sustaining a weight proportioned to the superficial area of 
the trumpet-like expansion. The bracket may be detached in a 
moment, and will leave no mark, it is said, where it has been. By 
means of a similar contrivance any number of brass rods may be 
a.ttached to the glass in a shop window without breakage. — Builder, 
m 851. 

SECURING CEILINGS. 

A PATENT has been taken out for securing the plastering of 
Ceilings and Walls. The object is to cause the first layer of plaster 
to adhere as fii-mly to the laths as the second layer does to the first ; 
and for that purpose it consists in applying to the joists or grooves, 
or to a ceiling of boards, laths having inclined edges foraiing an 
angle with the horizontal plane of the floor, to which the mortar is 
to be applied, and spre^ on in the usual manner, so that the 
tongues of moitar which pass between the interstices of the laths 
form an angle with the horizontal plane of the floor, and overlap the 
tops, and are clinched thereto, whereby the mortar is held and pre- 
vented from falling. — Builder, No. 835. 

ABERDEEN GRANITE. 

At the late Meeting of the British Association at Aberdeen was 
read a Description of the Granite Quarries of Aberdeen and Kin- 
cardineshire,” by Mr. A. Gibb. The working of the quarries in 
Aberdeen commenced 250 years ago ; but little progress was made 
for 100 years. The houses in Aberdeen were constructed princi- 
pally of wood till 1741, when a fire taking place, the town-council 
ordained that the fronts of the houses should be of stone or brick. 
In 1764 granite was recommended for paving the streets of London, 
and was used for Waterloo Bridge in 1817, and subsequently for the 
docks at Sheemess and London Bridge. There are upwuids of 20 
quarries supplying the different varieties of granite : the blue, the 
red or Peterhead granite, the light red, soft grey, and white. The 
granite, for the most part, lies in irregular masses in the quarries, 
.and generally of columnar structure. The quarrying is principally 
carried on by blasting. The drainage of the quarries is chiefly ac- 
complished by means of siphons of lead-pipe, from 1 to 2 or 3 inches 
in diameter. The author suggests the use of a locomotive engine 
on rails for drainage purposes, as well as for crane and lifting work. 
The quarries are not worked to any great depth, though the best and 
largest masses are found at the lower depths ; and proper mechani- 
cal contrivances for working deeper might be used with advantage. 
With reference to the durability of the granite, there appears no 
appreciable decay ; on the oldest specimens of several hundred years 
the tool-marks are as sharp and fresh as at first. The tools used in 
dressing the granite for a long period were hammers, picks, and 
axes only ; but in 1820 steel chisels were introduced, which effected 
a considerable improvement. Machinery was tried for dressing, but 
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it failed, being in the form of a planing machine, the granite requir- 
ing a distinct blow to separate the parts. The number of workmen 
employed in the quarries is about 500 daily, and the number of 
horses about 50. About 50,000 tons are quarried annually, of 
which about 80,000 are exported ; and the export is increasing at 
the rate of 500 tons annually. 


WATER-GLASS AND ITS APPLICATIONS. 

An important Report on this useful agent has been translated 
and printed for private circulation, at the instance of His Royal 
Highness the Piince Consort, as President of the Society of Arts ; 
but, we regret to add, that in this document the claims of a British 
inventor to priority have been entirely ignored. The inventor is 
Mr. Frederick Ransome, who writes : — 

The articles upon the subject of Water- glass, by Dr. Fuchs, which 
have recently appeared, and the Report of the Commission of the 
French Government on the experiments of Professor Kuhlmann, would 
lead to the conclusion that the important subject of Silicification and 
the warious applications of soluble glass are comparatively unknown 
in this country, the more so as no reference whatever is made, either 
in the Report, or the articles in question, to English discoveries and 
manufactures dependent upon the same principles. 

As the inventor and patentee of various processes, in every respect 
analogous and almost identical with those suggested in the articles 
alluded to — as having, during the last fifteen years, occupied myself 
exclusively in modifying and improving the manufacture, and apply- 
ing successfully on a large scale the soluble glass to various useful 
purposes previously unknown in this country, I may be allowed to 
claim attention to the great injustice of bringing so prominently 
forward as a novelty the history and results of experiments conducted 
by foreign chemists in the manufacture and use of a material for 
which I received the Telford medal of the Jmtitutiorb of CiviZ 
Eiigincers 1848 ; a prize medal from the Jury of the Great Exhibi- 
tion in 1851 ; and which I have been manufacturing at the rate of 
many tons per week at my own works, and more lately at those 
of the Patent Silicious Stone Company at Ipswich. 

“My own attention was first directed to the subject in the year 
1844, when carrying out a series of experiments with a view to the 
production of an artificial stone suitable for grinding, building, and 
ornamental purposes, which should possess all the advantages, and 
. be free from many of the defects of the natural stones hitiierto 
in use. 

I was not at that time aware of the memoirs published by Dr. 
Fuchs, in Kastner’s Archiv for 1825 ; nor of the further resei*rches 
either by him or Professor Kuhlmann ; nor have I yet learned that 
either of those gentlemen attempted, or even contemplated, the 
manufacture of stone by such process ; but, on the other hand, I 
may be allowed to state that I secured a patent in France for this 
very process in the year 1845. 

In the year 1845, 1 obtained letters patent in England, Scotland, 
H 
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and Ireland, for the application of a soluble silicate for combining 
tmall coal into blocks, and for preserving wood from fire and 
decay. 

the year 1854, and still without any knowledge of the work 
done by Dr. Fuchs or Professor Kuhlmann,* I invented a process for 
‘ preparing oxides and carbonates of lead or zinc, * and * carbonates 
or sulphates of barytes with soluble silica,’ either with or without 
being * mixed with colouring or other matter,’ and enrolled a 
provisional specification, intending to complete the patent for the 
same, but owing to an attack of illness, I was prevented from 
obtaining this protection. 

In the year 1855, I claimed and obtained a patent for further 
improvements in the manufacture of artificial stone ; and lastly, in 
1856, I invented and patented a process for preserving natural or 
artificial stone and other building materials, and in rendering them 
less liable to decay. 

^*The application of this process, which I also patented in France, 
in March, 1857, has, in every instance in which I have operated, 
been attended with the most satisfactcwy results ,* decay has been 
prevented in the softest and most friable stones, and where dis- 
integration had commenced prior to its use, this has been at once 
arrested, and the same stones rendered perfectly hard and durable.*' 

At the late meeting of the British Association, Mr. Ransome de- 
scribed more in detail the value of the above applications in the manu- 
facture of artificial stone, and in the preservation of natural stone, 
&a, from decay. 

The latter process consists not merely in the application of a soluble 
silicate, as described and adopted by Professor Kuhlmann and others 
on the Continent, and which Mr. Ransome stated he found to be 
utterly ineffective in this country, being liable to removal by rain 
or even by the humidity of the atmosphere — but consists, first, in 
treating the stone, &c., with a solution of silicate of potash or soda, 
and afterwards with a solution of chloride of calcium, or chloride 
of magnesia ; by which means a double silicate, or silicate of lime, 
or silicate of magnesia, is immediately formed in the pores iind 
structures of the stone, &c., which double silicate possesses the most 
indestructible and most strongly cohesive properties, enveloping 
every particle of the stone with which it comes in contact, producing 
an extraordinary amount of hardness, and hermetically sealing all 
the pores with an indestructible mineral precipitate, without in 
the slightest degree destroying the natural characteristics of the 
stone, t 

Every impaitial person must regret that *Hhe French Govern- 
ment Commission” should liave prevailed upon the Society of Arts 
to sanction the circulation of a document which inflicts such a 
wrong upon one of the Society’s most active and intelligent members. 
In the AthenceuTThf considerable attention has been paid to this subject, 

* See Journal of the Society qf ArUy Ko. 348. 
t See a paper on M. Kuhlmann’ s inyention m the Xear-Book qf FacU^ 1869, 
p.es. 
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and the respective claims of the methods of M. Kuhlmann and Mr. 
ilansome, with the following results : — 

**We have taken some trouble (says the Atheneeumt Ko. 1671) to in{;|uire how 
jPmp M. Kuhlmann’a process for preserving stone by the simple application of the 
soluble silicate or * water-glass/ on the surface of buildings already erected, is 
successful. 

** We hear that not only at the Houses of Parliament in this country, but that 
also m Paris, in those portions of the Louvre and Notre Dame which were ex- 

S nted upon vrith the water-glass, the result has been inefficient and unsatis- 
. The hardening of the fihn by the action of the atmo^here, although a 
0 result if time and circumstances are favourable, has failed in practice, 
owing in part to the facility with which the water-glass or silicate is removed by 
the moisture. 

** Mr. Ransome’s process consists in the application of a solution of muriate of 
lime, which immediately enters into combination with the silica of the water- 
glass, and forms silicate of lime — a perfectly tenacious, insoluble, and indestruc- 
tible substance, which completely nils up all the interstices and pores of the 
•tone, Ac., rendering it impermeable and non-absorbent. 

**The great desideratum, unquestionably, has been to find some means of ren- 
dering stone impermeable, without the introduction of oily or fafty matter ; or, 
in other words, by means of some substance that cannot be decomposed or in- 
jured by exposure either to the oxygen of the air, or to any of those vapours so 
commoffiy mixed with the air in largo cities or in manufacturing districts. 

** Mr. Kansome’a idea, of fixing a coat of silicate of lime, by talaug advantage of 
the double decomposition that takes place when chloride of calcium comes in 
contact with silicate of soda or potash, both dissolved in water, seems to have 
settled the question. The diseove^ has not had so long a test as may be con- 
sidered desirable before pronouncing on its merits. There is reason to be satit- 
fled so far as we have gone. 

** The comparison of those parts of the Houses of Parliament treated in this 
way, or the Baptist Chapel at Bloomsbury, or other buildings submitted to tho 
process, with any of those specimens of stone treated either by M. Kuhlmann’s 
or other process, will show any observer how much the advantage is in favour of 
the more scientific, and at the same time simple method. 

** We have often alluded to the progress made with this*material, and find that 
our conviction of its value is strengthened as time goes on. It will be interesting to 
watch the application of the preserving process to the buildings in Paris and 
elsewhere, where the simple solution or the soluble glass has been found to fail ; 
and we understand, that not only is this about to be done, but that M. Dumas 
has already lent the sanction of his great name to the soundness of the chemical 
question involved therein.” 

DRY CLAY BRICK AND TILE MACHINERY. 

At the Koyal Agricultural Society’s late show at Warwick, there 
was exhibited by Mr, H. Chamberlain, a machine patented by Messrs. 
Bradley and Craven, by means of which Bricks, it is said, can be 
made from perfectly Dry Clay, so that when moulded, they can be 
taken direct to the kiln to be burnt. Mr. Chamberlain says : — 

** Brick-making has been hitherto carried on during a limited season of some six 
months in e£w?h year, or during the long days, as the bricks could not be dried 
in the winter, and (frost would totally destroy them. The result of such a sys- 
tem presses very hard upon the brick labourer, who only finds full employment 
for one-half his time. Again, a large stock of bricks is obliged to be made, to 
meet the demands for the winter months, and if trade is not very flourish- 
ing the manufacturer has to hold them, or sell them at a great sacrifiejp. On the 
other hand, it often occurs that works are seriously delayed in the spring, from 
the make of the previous year being exhausted, and no further supply can bo 
obtained until the new bricks of the current season are ready for use. The dry 
clay machines meet these emergencies, for all they require is a shed in which the 
clay may be stored as it is raised from the earth, a machine-house, and kilns. If 
the clay-sbed holds sufficient material for a month or six weeks’ consumption 

H 2 
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the works oim be iep* on uninterruptedly during the whole year, giving constant 
employment to the labourer, and enabling the manufacturer to meet any de- 
mand. In districts of the country where coals are cheap, the bricks are dried on 
flues throughout the winter ; or where my improved brick- works are erected, they 
are dried, both in winter and summer, by the waste heat of the burning kilns. 
In the use of flues the consumption of fuel is considerable for this puroose, and 
therefore greatly increases the cost of manufacture. The saving of labour in 
making the bricks of dry clay is immense. When made in a plastic state, the 
clay must be tempered and worked, at great labour, into a perfectly homoge- 
neous mass, and after manufacturing the bricks they have to he spread on dry- 
ing-floors, or walled on drying ground, to evaporate the water that it has taken 
BO much trouble to thoroughly mix and work into it. As the drying ground for 
a large work is necessarily extensive, the labour of the several removals must 
entail a costly process, while on the dry-clay making nothing more is necessary 
than to throw the rough earth into the macmne, when it is delivered out a perfect 
brick for removal to the kiln at once for burning. In practice it is found ad- 
visable with strong clays to use a portion of sand with the earth, the same as in 
plastic clay manufacture. The pressure can bo regulated to anything desired, 
so that bricks can be made of the densest description for engineering purposes, 
or they may be made of as open a texture as the hand-made brick, by giving less 
pressure, and the addition of sand to the clay. 

** For fire-brick making these machines are particularly adapted, and in case 
of existing works that have proper grinding-mills, the machine only is neces- 
sary,” 


MANURING CROPS. 

There has been communicated to the British Association a Re- 
port on Field Experiments on the Essential Manuring Constituents 
of Cultivated Crops,” by Professor Yoelcker. These researches, 
which extended over a period of four years, had special reference 
to the turnip- crops. Dr. Voelcker described the plan upon which 
these experiments were undertaken, and mentioned the results which 
were obtained. Amongst other points of interest to the agricul- 
turist, it may be noticed, as the result of four years’ experience in 
the growth of turnips under particular conditions, — 1. That ferti- 
lizers destitute of ifliosphoric acid do not increase the yield of this 
crop. 2. That phosphate of lime applied to the soil in the shape of 
soluble phosphate (superphosphate) increases this crop in an espe- 
cial manner, and that tlie practical value of artificial manures for 
root-crops chiefly depends on the relative amount of available plios- 
phates which they contain. Thus it was aliown that 3 cwt. of super- 
phosphate per acre produced as large an increase of turnips as 15 
tons of farm-yard manure. 3. That ammoniacal salts and nitro- 
genized constituents yielding ammonia on decomposition, have no 
beneficial effect upon turnips, but rather the reverse. 4. That amrao- 
niacal salts applied alone do not promote, as maintained erroneously, 
the luxuriant development of leaves ; but that they produce this 
effect to a certain extent when salts of ammonia are applied to the 
land in conjunction with the mineral constituents found in the ashes 
of turnips. The Report likewise states that numerous analyvses of 
turnips have been made, from which it appears that the more nutri- 
tious and least ripened roots invariably contain less nitrogen than 
half-ripened roots, or turnips of low feeding qualities. In the latter, 
the proportion of nitrogen was found in several instances two to two- 
and-a-half times as high as in roots distinguished for tlieir good 
feeding qualities. 
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Similar experiments upon wheat showed that nitrogenized arnmo- 
niacal matters, which proved ineflficacious in relation to turnips, 
increase the yield of com and straw very materially, and that 
the increase of wheat was largest when the ammoniacal constituents 
were associated with mineral matters. 

THE FORCES USED IN AGRICULTURE. 

Mr. J, 0. Morton has read to the Society of Arts an able prac- 
tical paper on this subject, in which he remarks : — 

Agriculture is experiencing the truth taught in the history of all 
other manufactures — that machinery is, in the long run, the best 
friend of the labourer. This truth is taught even more impressively 
by a review of agriculture generally, than it is by the case of any 
individual farm. Here are we, twenty- one millions of people, pro- 
ducers and consumers, living in this island, on a great farm, which 
we may, by the help of such statistics as we possess, describe as 
nearly 19,000,000 arable acres, and probably nearly as much grass, 
emplo^dng as farm labour, in-door and out, about 950,000 men and 
120,000 women, besides 300,000 lads and 70,000 girls, or averaging 
them by their probable wages, as has been done before, let us say 
equal in all to 1,150,000 men, or one to every 17 acres of arable, 
and nearly as inucli pasture. We feed and use some 1,500,000 horses, 
of which probably 800,000 are strictly for farm purposes. We are 
annually inventing and manufacturing labour-saving machines at an 
extraordinary rate, and every year at least 10,000 horses are added to 
the agricultural steam-power of the country, certainly displacing both 
animals and men to some extent. We have taken the flail out of 
the hand of the labourer, and the reaping-hook is going ; on many a 
farm he no longer walks between the handles of the plough — he no 
longer sows the seed — he does but a portion of the hoeing and the har- 
vesting — and yet, so far from being able to dispense with his assis- 
tance, he is more in demand than ever. 

Within the past ten years upwards of 40,000 horse power has been 
added to the forces used in agriculture in steam alone. If I may 
single out Messrs. Clayton and IShuttleworth of Lincoln, Garrett of 
Saxmundhara, Hornsby of Grantham, Kansome of Ipswich, and 
Tuxford of Boston, they alone are furnishing 10,000 horse power 
annually to the farmer. Messrs. Tuxford, among the first to start 
the locomotive agricultural steam-engine, inform me that for the 
earliest suggestion of it they are indebted to Mr. John Morton, of 
Gloucestershire, then agent to the late Earl of Lucie, who twenty 
years ago recommended them to put these little engines upon wheels, 
thus foreseeing the fitness of these powers made locomotive to the 
circumstances of English agriculture. Messrs. Ransome, of Ipswich, 
were, I believe, the earliest to receive the commendations and the 
prizes of the Agricultural Society of England for their engines, and 
now the leading manufacturers of them, Messrs. Clayton, of Lincoln, 
send out ten of them each week, or 4000 horse power per annum. 

Of reapers, again, since 1851, Burgess and Key have sold upwards 
oi 190C of their improved McCormack’s reaper, of which 771 were 
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sold in 1858 ; and they now bold four times as many orders as they 
did twelve months ago. Crosskills have sold 500 of BelPs reaper^ 
and 800 of Hussey’s ; Messrs. Dray have sold 800 of their improved 
Hussey’s reaper ; Messrs. Garrett have sold 600 of Hussey’s ; 250 
of Wood’s clever little reaper were sold in 1858 ; and the Cuthberts, 
of Bedale, who have just begun the manufacture of their equally 
clever machine, sold 100 before last harvest, and could have sold 
four times as many. In all, probably 4000 reaping machines were 
at work last harvest, capable of cutting more in a day than 40,000 
labouring men, and yet therb never was such a harvest as the last 
for the diflBculty of procuring harvest men. Notwithstanding all 
this addition to the forces and the machinery of agriculture, more 
labourers than ever are required, and as more labourers are not 
forthcoming, wages rise. Thus the increase of steam-engines and 
machines need create no fear for the agricultural labourer. 

If fears and lamentations have any place at all, it is in behalf of 
the masters rather than of their men. The labouring force in agri- 
culture is better paid than it used to be. 

Tens of thousands of acres liave been this autumn ploughed or 
worked by steam. 

That the services of the labourer will more and more require the 
combination of skill with mere force, and that a larger number of 
well-qualified men is being, and will be, needed, seems plain. That 
borne power will ]>e displaced by steam at least two-fifths, I believe : 
and, as there are now at least 800,000 horses used upon our farms, 
there is scope enough for many years to come for all our agricultural 
mechanics. 

The grand result will, no doubt, be a continual increase of produce 
and fertility. 

BOTDELL’S and BBAT’S TBACnON ENGINES. 

The capabilities of this admirable Road Locomotive have been 
tested in Hyde Park, previous to the engine and its train of waggons 
being despatched to Bombay, in accordance with the wish of the 
Secretary of State for India. The engine, though less compact than 
that known as Bray’s patent, is nevertheless as beautiful a machine, 
perfectly under control even for the sharpest turnings of ordinary 
atreets, and easy both in ascent and descent of steep inclines. Both 
patents are fiitted with the peculiar mechanism over the driving wheel 
which forms an endless tramway. In the engine of Boydell this end- 
less rail acted with the most perfect satisfaction, quite bearing out 
what has been before stated, that the engine could not only travel 
over the worst roads, but that the roadway itself is actually im- 
proved by the equal and broad compression of the rails. Though 
nominally of 12 horse power, the boilers yield steam for an indicator 
of more than double their amount, and the engine can with ease 
draw from 60 to 70 tons along ordinary turnpike roads at the 
rate of four miles per hour. Attached to the machine were five 
powerful waggons specially made for the purpose by Crosskill, and 
all of which, by removing a pin or pivot from between the two leading 
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wheels, are enabled to follow every turn of the engine with a serpent- 
like movement which gives the utmost freedom and flexibility to the 
whole convoy. More than once the whole train turned in less than 
half its length, and that, too, in passing over grass and uneven 
ground. The indentation made by the passage of the wheels was no 
more than would have been made by an ordinary coal waggon* 16.0 
soldiers of the Guards were in attendance and rode in the waggons, 
and with this load the whole train was taken easily across the level 
parts of the Park at the rate of six miles an hour. The results of the 
trials were in the highest degree satisfactory, and seem to leave no 
doubt whatever that over the rough roads of India during the 
summer season, when the rivers are dry, the engines will be of the 
utmost service in facilitating the transmission of merchandize. For 
military purposes, such as getting up guns and siege stores, an 
engine of the kind would prove an invaluable auxiliary. 

One of Bray’s Traction Engines, denominated the ** steam horse,” 
manufactured by Mr. Taylor, of Biikenhead, for special use to super- 
sede the employment of teams of horses in the removal of timber and 
other materials, ordered by the Board of Admiralty for service in 
the dockyard, Woolwich, has been tested at various rates of speed, 
and driven repeatedly round, forming a circle of about sixty feet in 
circumference. It afterwards proceeded along tbe principal thorough- 
fare of the yard at a speed of eight or ten miles per hour, and was 
subsequently handed over to the authorities. The engine, unlike 
any former one, is fitted with carriage springs to reduce the amoimt 
of friction, which would otherwise be considerable, from the effect of 
the stony and uneven roads over which it is destined to traveb 


NEW PLOTTING SCALE FOB BUBVEYING LAND. 

Mb. J. G. Austin has explained at the Institution of Civil Engi- 
neers a ** Double Off set Plotting Scale,” for the use of civil 
engineers, land surveyors, &c. The invention was described to consist 
in the projection of the line upon which the plotting was to be per- 
formed, at a distance from the edge of the scale, by means of the 
“ station pointers,” so as to adroit the smallest off-set being plotted 
on either side of the scale. The instrument was readily s^xed to 
the paper and board, by placing the station pointers” upon the 
line to be plotted upon, keeping the scale in use always on the left 
hand, and the lower pointer exactly at the station from which the 
line proceeded. Then, by turning the milled-headed screws at each 
end, the instrument was fixed immovably during the operation of 
plotting. Should the length of the line exceed the capacity of the 
scales, the distance plotted must be denoted on the map, the instru- 
ment released by reversing the screws, shifted forward, refixed, and 
the work continued ; but should the line be shorter than the oapar 
city of the scale, the position of the instrument could be determined 
by the zero line of the off-set scale, without the necessity of extend- 
ing the line to the length of the instrument. The scales could be 
adapted to suit the operator, could be made of any material in 
customary use for such purposes, or the principle could be adapted 
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to any existing scales. The off-set scale was intended to traverse 
between the edges of the lateral scales, and the distance upon the 
line was to be determined by the edge, and the off-sets plotted on 
either side of the zero line. The instrument was said to be simple 
in its use, to save much time in the operation of plotting the details 
of railway and general surveys, to insure accuracy, and avoid the 
possibility of error from shifting, and as the surface to be plotted 
npon could be seen, it enabled the smallest off-set to be denoted on 
either side of the line with greater ease and correctness than by the 
customary mode. 

A SEVERAL-BLADED AXE FOR STONE DRESSING. 

An ingenious and simple Axe has been invented by Mr. James 
N. Douglass, resident engineer of Small’s Lighthouse Works, Solva,^ 
near Haverfordwest. Four to six blades are ranged side by side in 
this instrument, all being fitted and fixed in the socket or head by 
means of nuts and screws. The wrought- iron socket weighs 74 lbs. 
and a set of cast- steel blades 94 lbs. ; the whole weighing 17 lbs. 
The axe has been in use on a granite sea- tower connected with the 
works, and is said to be very effective, and to realize a saving of 25 
per cent, over the common granite axe for fine work. The four 
blades are used for the first axing, and the six for finishing. 

SELF-WINDING CLOCKS. 

Mr. James White, of Wickham Market, has now in operation 

a Self-winding Clock, which determines the time with unfailing 
accuracy, and will perpetuate its movements so long as its component 
parts exist,” This (says the Builder) reminds us of a self-acting 
clock (if we may so call it) which we saw many years since, with a 
brass ball which traversed in a zigzag route along a groove in a brass 
plate mounted on an axis, the force of the ball in motion striking 
a latch or check at each end as it descended, and upsetting the in- 
cline somehow, so that it just began again to traverse as before, till 
it struck the latch or check at th^other extremity. It was said that 
the only unavoidable stop to this continual self-action was the wear- 
ing out of the apparatus. 

A keyless lock. 

The impossibility of rendering a strong box altogether safe against 
theft by means of skeleton keys has led a locksmith in Frankfort- 
on-the-Main to hit upon the ingenious idea of constructing a strong 
box without any keyhole at all, and which even the owner himself 
cannot open. Why, what’s the use of such a box ? you will ask. 
But, observe, inside is a clockwork, the hand of which the owner 
places at the hour and minute when he again w^ants to have access 
to the box. The clockwork begins to move as soon as the lid is shut, 
and opens the lock from the inside at the moment which the hand 
indicates. Time, dependent upon the owner, is the key to the lock— 
a key which can neither be stolen from him nor imitated. 
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MANDPAOTUBB OF CLOTHING BY MACHINBBY. 

In evidence given before the Army Contracts’ Commission, Mr. 
Peter Tait, of Limerick, has stated that the whole of his clothing is cut 
and sewn by machinery driven by steam, and capable of making 
4000 suits a-week. It is owing to the encouragement he has re- 
ceived from Sir Thomas Troubridge, at the War Office, that he has 
carried the practical application of machinery so far. He could now 
clothe the whole of the British army, assuming that 250,000 suits 
would be required annually ; and, on an emergency, with the steam- 
power at his command, he could furnish 100,000 suits a-week to the 
Government. He employs about 1100 people, and no man at wages 
lower than a guinea a-week. 

The Boudoir Sewing Machine^ patented by Messrs. Newton, Wil- 
son, and Co., is thus described : This machine is designed to execute 
all ordinary domestic sewing, and adapted also for all light manu- 
facturing purposes. It is mounted on a portable table, and motion 
is imparted by means of a treadle acting on a small friction-wheel 
under the machine. This arrangement enables the machine to be 
protected from injury, as the box or cover in closing detaches the 
machine from its trej^le. The friction- wheel drives two small levers, 
one above and the other below the body of the machine. The upper 
one carries the piercing needle, and at the same time feeds the ma- 
chine with its work, and carries it forward, regulating also, by a 
screw in the front, the length of stitch as may be desired. The under 
lever carries the looper or little instrument used in completing and 
securing the stitch on the under side of the fabric. There are two 
of these loopers connected with the machine. The one is simply a 
hook ; and where the needle passes through the cloth, lays hold of 
the loop of thread, and retains it till the needle, passing again through 
the cloth, enters this loop and leaves another, drawing the first tight 
in its receding motion. The stitch thus made is that known as the 
tambour stitch. By changing the first looper, and substituting the 
second, a different stitch is formed. The hook of this looper has a 
longer point than the other, with an eye formed to cany a second 
thi-ead ; and the needle and the looper, by alternately intersecting 
the threads they respectively carry, form an interlocked or chain 
stitch on the under side. On the face of the fabric the appearance 
of both stitches is alike, that of a back stitch. The thread is taken 
direct from the bobbin, and the stitch in each case is elastic, and 
therefore not liable to injury in washing or ironing. By adaptations 
which are attached at pleasure, the machine is made to turn down, 
fold, and hem, at the same time, also to lay and stitch binding on to 
the edges of a garment. 

BEEAD BY MACHINERY. 

Machinery for the Making of Bread has lately been introduced 
into this country by Mr. Miller, a baker in Upper George-street, 
Edgware-road, who also adopts some modifications of the usual pro- 
cess of preparing the dough. The machinery comprises a mixing 
machine, a kneading machine, and a machine for forming the loaves. 
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The mixing machine consists of an iron cylinder, through which a 
horizontal axis passes, having a series of beaters, or blunt knives, 
hxed at right angles to it. Each knife or beater is bent round, in 
the form of an oblong parallelogram, which extends from the axis to 
within a short distance of the inner surface of the cylinder. The 
cylinder is steadfast, while the axis carrying the beaters revolves in- 
side. The materials for making the bread are placed inside the 
cylinder, and in a very short time, by the action of the machine, 
they are thoroughly mixed. The kneading is performed by passing 
masses of the mixed material, after it has stood a sufficient time, through 
a pair of steel rollers several times, and thus it becomes kneaded 
and thoroughly amalgamated into a uniform dough, suited for pass- 
ing into the next machine, which forms it into loaves. This machine 
consists of a sloping platform, which delivers the dough into a pair 
of steel rollers working horizontally at the end of it, capable of 
adjustment to any suitable distance. Beneath those rollers revolves 
an endless web, which, by means of a simple mechanical arrange- 
ment, is carried step by step the exact space required for the cutter, 
which stamps out the loaves from the dough in succession, as it is 
carried along the web in a thin uniform sheet. The pieces of dough 
thus out, which are not more than three-quarters of an inch thick, 
are set side by side on flat tins, and placed in a warm atmosphere 
for about thirty or foidy minutes, until the dough has risen some- 
what, when they are put in the oven. The modified process for 
making tlie bread is as follows : — 

The dough, after it has been mixed and kneaded in the usual way for making 
bread, is kept in fermentation for about six hours or more, until it has reached 
the acetous state, and become unfit for use in the ordinary process, when there 
is added to it one-fifth of its weight of dry fresh flour, and without any addi- 
tional water it is mixed and broken rapidly and very thoroughly through rollers, 
out and pierced in a cutting machine, or by other means, and after a ^ght fer- 
mentation in an uncovered state exposed Ireely to the air, say for thirty to forty 
miuutes, according to the temperature of the room, to raise it, baked in a 
quick oven, which should be ventilated hy an open door or other means of ad- 
mitting and discharging the air freely. In making the dough, about nmety-fire 
pounds of water to two hundred pounds of flour are used, and from this weight 
there result usually two hundred and eighty-two pounds of baked bread. The 
invention is applicable in making bread from any kind of flour of which bread 
may be made, and is said to produce the same beneflcial result in the use of all 
kinds. 

The inventors do not confine themselves to the precise details above described, 
as such may bo varied or modified without departing from the principle of ac- 
tion thereot ; but they claim as new the process of allowing the dougn to fer- 
ment till it passes into the acetous state, then reviving it by working and break- 
ing it into fresh dry unfermented flour, afterwards cutting and piercing it, and 
msing it while exposed freely to the air, and baking in an open or freely ven- 
tilated oven. 

The mixing cylinder in use at Mr. Miller’s is sufficiently large to take half a 
sack of flour at a time. The whole of the machinery is driven by a small steam- 
engine of 2 -horse power. 

The machinery and process generally are American inventions, and form the 
subject of patents in txiat country as well as in this.— -tTowrwal! of the Society cf 

Art$. — 

NEW MODE OF MAKING BBEAD. 

Dk. Odling has described to the British Association his new 
Bread- making process, by which the carbonic acid is produced in- 
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dependently of, and superadded to, flour, which consequently under- 
goes no modiflcatioB whatever. The carbonic acid gas is stored in 
an ordinary gas-holder, and is pumped therefrom into a cylindrical 
vessel of water, whereby the water becomes charged witli gas. Thia 
soda-water is mixed under pressure with the flour, and the resulting 
dough becomes vesicular on removing the pressure. It is then 
divided into loaves and baked. This process is so rapid that in an 
hour and a half from the first wetting of the flour, a sack of flour is 
made into two- pound loaves. The advantages of this new mode are 
— its cleanliness, from the beginning to the end of the operaticm, 
neither the flour nor the water is touched by the human feet ; it 
conduces to the health of the work-people ; it is a very rapid pro- 
cess ; it is certain and uniform ; and it prevents any deterioration of 
the flour, so that by this process you can use flour which would re- 
quire alum in the ordinary process. 


MACHINERY FOR MAKING BOOTS AND SHOES. 

Mr. Archibald Neilson, of Glasgow, has invented an improved 
apparatus for making Boots and Shoes. The main portion of the 
apparatus used consists of a shoe sole, the upper face of which is 
formed to a fine surface corresponding to the sole and heel to be 
moulded. This sole face is channelled all round the contour for 
reoei^ng a corresponding frame of metal hinged at one end to the 
sole plate, and in pieces, if convenient. This frame has upon its 
upper face an angle or ledge-piece for forming the seam at the junc- 
tion of the sole with the upper of the boot or shoe, whilst its main 
inside edge face shapes the external contour of the sole edge. The 
workman takes the lasted boot, and having deposited solution or 
softened gutta-percha upon the face of the sole, he places the lasted 
‘‘upper” down upon it, and then shuts down the open moulding 
frame. This at once moulds the sole, firmly attaches it to the edges 
of the lasted leather, and completes the operation. If required, the 
heel portion may also have an open moulding-frame. 


PLANING MACHINE. 

The Banff Saw-mill Company have in their premises a machine 
for planing and jointing wood, driven from the same shaft as the 
saws. The Planing Macliine is on the usual principles. It has a cast- 
iron frame about 34 feet in height and 12 feet in length. Four feeding 
rollers draw the deal into the machine endways ; and immediately 
after it enters, it passes over three planing irons in succession, which 
are set angularly, about four inches apart, with their edges upwards. 
The board is next caught by the irons which make th^ groove and 
feather on its edges. These are set in upright shafts, which revolve 
about 4000 times per minute. The next and concluding operation 
is the roller which revolves above the board, having two blades in it, 
which chip off whatever of the board is above the proper thickness. 
Thus prepared, deal after deal is thrown out — planed on one side, 
grooved and feathered, a-nd all brought to one uniform thickness — 
ready for laying. — Builder ^ No. 830. 
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BUBSTITUTB FOR RED LEAD. 

An invention, based on the discovery and application of a certain 
earth or ochre, to which the name of Burgundy red has been given, 
has been patented for Messrs. Bouchard and Clavel, of Paris. This 
Red Ochre is very rich in silica and alumina, and is found on the 
estate of La Gruerie, in the Commune of Fontenouille, Canton of 
Chamey, department of Yonne, France ; but as it is probable that 
ochre of the same or very similar quality may be found in other 
parts, the inventors wish to reserve to themselves the application of 
such earths or ochres in general to the preparation of the substitute 
for red lead. The composition of this ochre (Burgundy red) is: — 
Silica, 50*00 parts; oxide of iron, 14*50 parts; alumina, 26*60 parts; 
carbonate of lime, 7*60 parts ; sulphate and phosphate of lime, mag- 
nesia, loss, 1*30 parts; = 100*00. A cement may be prepared with 
this earth which may be used with considerable advantage as a sub- 
stitute for red lead in making the joints of boilers, water and gas- 
pipes, and other joints, by mixing the said earth with grease, oil, 
lime, and with fragments of unburnt earthenware, Roman cement, 
and chalk in about the following proportions : — Burgundy red, 66 
parts ; grease or oil, 15 parts ; lime, 11 parts ; unbumt earthenware, 
chalk, or Roman cement, 8 ; = 100. This Burgundy red, or other 
analogous earth, may also be used very advantageously as a coating 
for preseiwing metal to prevent oxidation, by diluting it with vcBttile 
oil. — Builder, No. 830. 


TRADE MARKS. 

A TAPER has been read to the Society of Arts, On Trade Marks,** 
by Professor Leone Levi. The author points out the importance of 
the British manufacturer continuing to maintain the high character 
he has gained in the markets of the world; and for this purpose it is 
necessary not only that no deterioration should take place in the 
quality of the articles produced by him, but also that no idea should 
gain currency that such deterioration had taken place. The imita- 
tion of a trade mark is illegal in this country, though there are cases 
in which the law has been evaded, some of which were mentioned. 
In some foreign countries, however, such palpable frauds take place, 
owing to the imitation of many of our trade marks, that serious 
loss, both of profit and character, is sustained by the British manu- 
facturer. The country where this might almost be said to have be- 
come a system was Prussia ; and whilst our English courts of law 
give the fullest remedy to the German manufacturer against similar 
iittempts here, there are at present no legal provisions in Pmssia 
Against this grievance. France has already entered into treaties 
with various other Powers to prevent such proceedings, and it is 
incumbent upon the Government of this country to use every en- 
•deavour to remedy this serious evil. 


A NEW AERIAL SHIP. 

In a number of the New York Times for September, 1859, we 
find described a new Air- Ship, named the City of New York, in 
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progress of construction by Mr. Lowe, a New Hampshire man, who 
has made thirty-six balloon ascents ; and in this vast machine he 
hopes to cross the Atlantic. The following are stated to be its 
dimensions: — Greatest diameter, 130 feet; transverse diameter, 104 
feet; height, from valve to boat, 850 feet; weight, with outfit, 3 4 
tons ; lifting power (aggregate), 22^ tons ; capacity of gas envelope, 
725,000 cubic feet. The vity of New York, therefore, is nearly five 
times larger than the largest balloon ever before built. Its form is 
that of the usual perpendicular gas- receiver, with basket and life- 
boat attached. Mechanical power is to be applied ; a new arrange- 
ment of revolving fans has been devised ; and the material of which 
the envelope is composed is covered with a peculiar varnish, the in- 
vention of Mr. Lowe. 

Six thousand yards of twilled cloth have been used in the con- 
struction of the envelope. Reduced to feet, the actual measurement 
of this material is 54,000 feet, or nearly 11 miles. Seventeen of 
Wheeler and Wilson’s sewing machines were employed to connect 
the pieces, and the upper extremity of the envelope, intended to 
receive the gas-valve, is of triple thickness, strengthened with heavy 
brown linen, and sewed in triple seams ; the pressure being greatest 
at this point. 

The netting which surrounds the envelope is a stout cord, manu- 
factured from flax. Its aggregate strength is equal to a resistance of 
160 tons, each cord being capable of sustaining a weight of 400 lb. 
or 500 lb. 

The basket which is to be suspended immediately below the bal- 
loon is made of rattan, is 20 feet in circumference, and 4 feet deep. 
Its form is circular, and it is surrounded by canvas. This car will 
carry the aeronauts. It is warmed by a lime- stove, an invention of 
Mr. O. A. Gager, IJ feet high and 2 feet square. 

Dropping below the basket is a metallic lifeboat, in which is placed 
an Ericsson engine. Its particular purpose is the control of a pro- 
peller, rigged upon the principle of the screw, by which it is pro- 
posed to obtain a regulating power. The propeller is fixed in the 
bow of the lifeboat, projecting at an angle of about 45 degrees. 
From a wheel at the extremity 20 fans radiate. Each of these fans 
is 5 feet in length, widening gradually from the point of contact 
with the screw to the extremity, where the width of each is feet. 
Mr. Lowe claims that by the application of these mechanical con- 
trivances his air-ship can be readily raised or lowered, to seek dif- 
ferent currents of air ; that they will give him ample steerage way, 
and that they will prevent the rotary motion of the machine. In 
applying the principle of the fan, he does not claim any new dis- 
covery, but simply a practical development of the theory advanced 
by. other aeronauts, and partially reduced to practice by Charles 
Green, the celebrated English aeronaut. It is estimated that the 
raising and lowering power of the machinery will be equal to a 
weight of 3001b., the fans being so adjusted as to admit of very 
rapid motion upward or downward. As the loss of three or four 
pounds only is sufficient to enable a balloon to rise rapidly, and 
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as the escape of a very small portion of the gas snfi&ces to reduce 
its altitude, Mr. Lowe regards this systematic regulator as quite 
sufficient to enable him to control his movements and to keep at 
any altitude he desires. It is his intention to ascend to a height of 
three or four miles at the start, but this altitude will not be per- 
manently sustained. 

The sanguine projector expected, according to the New York 
Times' report, that he would certainly go, and, as certainly, would 
go into the ocean or deliver a copy of Monday’s Timm in Lon- 
don on the following Wednesday. He proposes to effect a landing 
in England or France, and will take a course north of east. A 
due easterly course would land him in Spain, but to that course 
he objects. He hopes to make the trip from this city to London in 
forty-eight hours, certainly in sixty-four hours. As the upper 
currents, setting due east, will not permit his return by the same 
route, he proposes to pack up the Oiiy of New York, and take the 
first steamer for home. 

The air-ship will carry weight. Its cubical contents of 725,000 
feet of gas suffice to lift a weight of 22^ tons. With outfit complete 
its own weight will be 3^ tons. With this weight 19 tons of lifting 
power remain. The company is limited to eight or ten. In case of 
danger, great reliance is placed upon the life- boat. These are the 
most rational details from the Neto York Times, if we except the 
first line of the closing paragraph — ** The precise time for the first 
mcension has not heen fixed," 

EXPLORATION OF AUeTEALIA BY BALLOONS. 

Mr, H. Coxwell, of Tottenham, designer and constructor of the 
balloons ordered in this country by Mr. G. Copping for use in 
Australia, gives the following account of the balloon explorations in 
Australia: — The balloons now at Melbourne were built simply for 
public amusement. The aeronauts, however, who went out, in ac- 
cordance with Mr.Coxwell’s recommendation, were requested to make 
frequent meteorological observations, both in the higher region and 
lower currents, especially with a view of observing how far it is 
likely a balloon would be influenced by inland and return breezes. 
Mr. 0. H. Brovm, assisted by Mr. Dean, is now making the 
required observations, and from the accounts already received there 
appear to be good grounds for believing that certain reliable currents 
will facilitate the undertaking. Asa matter of course, an expressly- 
built machine, of ample dimensions, will be requisite, together with 
every conceivable appliance, to afford a return journey by a dia- 
metrically opposite wind to that embraced at the outset. The party 
will also be provided with an improved and gigantic fire-balloon, in 
a collapsed state, which can be inflated in the most desolate interior 
locality wilffiout gas, a reserve expedient, which in the event of 
injury or exhaustion to the parent machine will provide the 'means 
for a second trip. Mr. Coxwell is also maturing a totally novel 
apparatus, to regulate the altitude of the exploring balloon, so as to 
avoid the continual loss of gas and power resulting from extreme 
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vaamtions in the atmosphere. This contrivance will bring the 
aerial vehicle under a larger amount of mechanical control. The 
expedition will be provided with a photographic apparatus for 
obtaining a series of bird’s-eye views, the correctness of which will 
be invaluable. Viewing calmly the danger likely to accompany 
such an attempt, I do not think it can fairly be pronounced greater 
than that which attends an arctic voyage, or any other which 
originates from a desire to attain useful knowledge by intrepidity 
and personal risk. — Mechanics* Magazine^ 

HATTERSLEY’S new TYFE-COMPOSINa MACHINE^ 

This machine, the invention of Mr. Hattersley, of Manchester, 
is thus described by Mr. Henry Bradbury, of Whitefriars ; — 

Unlike previous attempts in the construction of ihachines for this 
purpose, Mr. Hattersley’ s is at once simple and compact, not 
liable to d^angement, delicate, but strong, and not requiring that 
type should be cast with special grooves for the purpose. 

The machine consists of a horizontal table, divided into channels 
of sufficient width to allow the type to slide freely. At one end of 
these channels is fixed a metal slide, against which, by a vulcanized 
india-rubber cord, the type is constantly pressed, and held with 
sufficient force to prevent the last one in each channel from falling 
through an aperture immediately under it. Under these aperturet 
is fixed what is termed the Guide Plate, fitted with downward 
channels directly under, and corresponding with, the apertures. 
These channels verge, for the delivery of the type, into one common 
mouth, which is immediately over the Stick Holder, in the shape of 
an inclined plane. A modified Composing Stick is adjusted to the 
Stick Holder, in which it is made to slide longitudinally. The 
machine is furnished with keys, arranged as near to the present 
system of compositors’ cases as possible. Each key, marked with 
the letter it represents, is connected with a piston or pusher, situated 
immediately above the face of the last type in the upper (horizontal) 
channels. The action of the key is to push the last type through 
the aperture leading into the Guide Plate, thus liberating the type, 
when its own gravity causes it to descend through the channels of 
the Guide Plate into the compositors* stick : as each type drops, it is 
guided into its place in the stick, which at the same time is 
pushed longitudinally forward, thereby making a place for the next 
descending type. A vulcanized india-rubber spring raises each 
piston into its original position as soon as pressure is taken off the 
key. Towards the end of each line a bell gives a signal, enabling 
the operator to judge how many more types he may play into the 
stick before justifying out, as in the ordinary way, the stick being 
in a convenient position for such purpose. 

The channels of the horizontal table are calculated to bold a 
quantity of type equal to that contained in two pairs of ordinary 
cases. To avoid delay, arising from the channels becoming 
exhausted, the machine is provided with extra supply tables, which 
can be charged in a few seconds. The average speed as yet 
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attained by the youth who has been practising upon the machine, 
may i>e said to be 4000 letters per hour, from reprint copy, in- 
cluding the justification. To bring it into operation would involve 
a systematic division of labour, as follows : — 

1. Distributing type by hand. 

2. Classing type,'t.«., arranging letters of the same character in rows. 

3. Charging tables with classed type. 

4. Composition. 

Distributing, classing, and charging the tables, are mere mecha- 
nical operations, and can be done as well by youths as by adults. 
Composition, from MS. or reprint, however, is an operation neces- 
sarily of a higher kind, but still capable of being done equally as 
well by the one as the other labour. 

The following statement, comparing the old with the new system, 
is an example of what might be realized from the employment of 
machines. The calculation has been made simply with reference to 
the cost of the number of letters comj)osed — and quite independent 
of all other extras to which all works more or less are subject, in the 
shape of making up, &c. 

The Extra or Advertisement sheet of the Times consists of 8 pages 
of Ruby type. The composition amounts to 1,029,888 letters, or 
205 galleys, at 4s. 3d. each, or 43^. 12s. Whereas, by the new 
system the same number of galleys could be composed for 14^. 148. ; 
this multiplied daily, or 313 times, would yield a difference of 
9045^. 14s. in the year. 

Again, Knight's English Cyclopcedia consists of 488 sheets or 
7804 pages, of Brevier type. The composition amounts to 83,770,000 
letters, or 83,770 at 6d., or 2094^. 5s. Whereas by the new system 
the same number of thousands could be composed for 930^. 13s., 
yielding a difference of 1163Z. 12s. 

These results have been based upon the employment of six 
machines, eighteen intelligent youths, at 15s. per week, and one 
machine superintendent at 21. 10s. The youths ai’e qualified for 
either description of work — distributing, classing, charging, or com- 
position — and are, therefore, able to relieve each other at the com- 
posing-machine. It has been ascertained that, to sustain the speed 
of 4000 letters per hour, a youth, or adult, would require change 
about every three hours. 

The introduction of the one system for the other would be at first 
attended with a certain amount of inconvenience ; the two instances 
given, however, show that, sooner or later, the type-composing 
machine will be adopted by necessity, and will have the same 
relatively proportional advantage over hand-composition as the 
printing-machine has had over the hand-press. — Journal of the 
Society of A rts. 


young’s type- composing machine. 

Mr. J. H, Young has patented certain Improvements in Setting 
up, Composing, and Distributing Types. These improvements jn 
setting up types relate chiefly to the composing machine patented.by 
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inventor in 1840, in which an inclined plane is used for collect- 
ing the different types as they are required at one point ; but they 
are also applicable to the machines in which moveable belts are used 
as a collecting medium. The inventor now claims : — 

1. The application of apparatus for obtaining a regulated alternate movement 
and stoppage to the stop-wheel. 2. The application of apparatus for obtaining 
a regulated alternate movement and stoppage of the types upon the inclined 
plane, in order to insure their being properly taken off. 3. Making the steps of 
the stop- wheel moveable. 4. The raising of the types at the termination or the 
inclined plane of the same, and the regulated action of the pusher so that it may 
not strike at an improper movement. 6. The application of electro-magnetism 
for regulating the taldng off the types of the inclined plane, and their delivery 
into the receiver. 6. The application of a small auxiliary composing machine, 
which may be fixed to, or detached from, a larger or other composing machine. 
7. The partial covering of the channels down which the types slide on the inclined 
plane. 8. The application of a groove for small bodied type in the bed of the 
channel of the inclined plane used for a larger bodied type. 9. The application 
of a pusher through the aperture or apertures so coustructed in the inclined 
plane to allow of superfluous types falling ofl* the same. 10. The application of 
moveable blades to eflbct the distribution of types by means of their nicks as 
described. 


IMPROVED PRINTING-OFFICE. 

Mr. Henry Dawson, the architect of several important buildings 
for commercial purposes in New Cannon -street, and elsewhere in the 
city of London, has erected for Mr. Clay, the very able printer, a 
large Block of Buildings which extends from Bread-street- hill to 
Fye- Boot- lane. Throughout this new office, ventilation and sanitary 
precautions are kept in view ; the machinery and contrivances in 
the several floors are entitled to special notice ; and the entire esta- 
blishment contrasts strangely with the bad construction and dilapi- 
dation so common in the old printing-offices of the mocropolis. 

The external walls at Mr. Clay’s new office (says the Builder)^ 
which are of brick, are faced with yellow 'malms, varied with red 
brick in arches, courses, cornices &c., with stone sills and weather- 
ings. The three fronts of the rear portion of buildings above the 
basement story are constructed entirely of cast-iron, so as to obtain 
the maximum of light. The basement story is made pgwtly fireproof, 
for the reception of stereo-plates, &c. The steam-engine and boilers 
are on this story. The floor of machine-room on the ground story is 
constructed with brick arches and iron girders. Pits are formed in 
this floor under each machine, by counter arches and wrought-iron 
plates. The upper floors are constructed on cast-iron columns and 
wood girders. The roof is of iron and wood, and left open, with a 
large amount of skylight. The timbers of floors and roof are wrought, 
stained, and varnished. There is a steam lift passing through the 
several stories, which was supplied by Messrs. Hopkiason and Co. 
The building is heated by hot- water apparatus, supplied by Mr, J • 
R, Peill. 


surface- printing, 

Mb. H. G. Collins has patented certain improvements in the 
production of Blocks or Surfaces to be used in Printing. Here the 
drawing, device, &c., is obtained on a block or surface to be used in 
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printing, from a di-awing, device, or matter on a lithographic stone 
or other surface, whether the same has been produced thereon by 
hand, transferred, or otherwise, by subjecting the drawing, device, or 
matter on the lithographic stone or other surface to a series of pro- 
cesses similar to that in which a lithographic stone is inked when 
about to be printed from in the ordinary manner ; but the ink or 
composition used is to be mixed with suitable driers, so that each 
succeeding coating of the composition may quickly dry or set before 
the next coating is applied. By these means, the lines and parts 
constituting the drawing, device, &c., on the stone, which would be 
inked and printed from if used in the ordinary manner, become more 
and more built up or raised, and when such raising has been suffi- 
ciently accomplished, a cast in wax or other suitable material is taken, 
from which an electrotype is obtained, as is well understood. 

A Company has been formed for the purchase and working of this 
patent. The specimens produced by the above process are bold and 
effective illustrations, and appear to be specially adapted for printing 
on pottery, &.c. 

SURFACE- PRINTING FROM ENGRAVED PLATES. 

Mr. Henry Bradbury, of the eminent printing firm of Brad- 
bury and Evans — a gentleman whose beautiful system of Nature 
printing” has charmed us all — ^has introduced a new method of pro- 
ducing Printing Surfaces from engraved plates. He describes it 
thus : — A composition is spread over an engraved plate in order to 
get a cast, and from such cast an electrotype plate is obtained. The 
composition consists of gutta percha and animal grease, or oil, or 
vegetable oil (by preference bard or olive oil is used). The gutta 
percha is combined wnth the grease or oil by means of heat. The 
composition is kneaded and washed in warm water, and then the 
water is completely pressed out. The composition is laid on a plate, 
and heat is applied to the under or back surface of the engraved 
plate, so that by melting the composition the whole of the engraved 
parts may be filled. The coating of composition thus applied is, 
when dry or set, to be removed, and from it an electrotype plate ia 
to be pr^uced, as is well understood, but in place of resorting to the 
ordinary means of preparing the surface of the cast taken from the 
engraved plate, it is preferred to wash the surface of the composition 
cast over with a solution of the nitrate of silver, and then to subject 
the same to the vapours or fumes produced from phosphorus and 
caustic potash. 


UNIVERSAL PRINTING-PRESS. 

M. SiLBERMAN, pupil and assistant in physics to the late M. 
Savart, has patented a Press upon Pascal’s law, which is as 
follows : — 

** Whaterer be the amount of pressure brought to bear upon any point in a 
contained fluid mass (whether the fluid be a liquid, or steam, or gas), this pres- 
sure is distributed with perfect and entire equality among all parts of the mass, 
and consequently with p^ect equality oyer all parts of w sonaoo of the vessel 
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which contains the mass so that if this Teesel or a portion of it be pliable and 
edastic, it will communicato the same pressure which it receives to paper, cloth, 

' or any other similar substance, laid upon an unyielding engraved surface. And 
the invention consists in printing by thus applying the pressure of a fluid to a 
yielding surface laid against an unyielding en^aved surl’ace ; and this whether 
surface printed be that of the vessel itself, which thus becomes the 
press, — or whether it bo communicated to another interposed yielding surface 
from the pUable and elastic side of the vessel, so as to print plane, curved, or 
angular surfaces, — or whether the material to be printed be paper, felt, tcitile 
fabric, caoutchouc, leather, bladder, ceramic paste, or glass, crystal, or enamel 
softened by heat,— or whether it be used for the purpose of peripheric printing, 
as in the printing of terrestrial and celestial globes, of vessels of glass and earthen- 
ware, — or as a modification of the presses in use for other kinds of printing. 

The following is one of the methods for the practical application 
of the principle : — 

A strong shallow basin of tough metal is required, with a triple stop-cock at 
bottom, admitting at pleasure the sort of fluid intended to be used, whether it 
be atmospheric air, steam, or (when great pressure is required) water, with 
hydraulic pressure. Tins basin is filled with water, and covered by a tympan 
formed of a sheet, or of several sheets thick of caoutchouc firmly clasped at the 
edges in an iron frame. A moveable plate of iron, strengthened Iw stays, is 
attached by strong hinges to one of the edges of the tympan frame, liiis plate, 
when shut dow n upon the surface of the tymi)an, forms the unyielding portion of 
the press, and supports the engraved plate against the substance intended to be 
printed, which receives by means of the tympan the pressure produced upon tho 
water at the bottom of the basin. 

In order to retain this plate firmly in its place updn the tympan, its edges, ns 
well as those of the basin, should bo bevelled in such a manner as to look the 
whole way round in a collar with a corresponding groove ; this collar opens and 
closes upon the edges the whole way round by means of two hjnges and wide- 
threaded strong screws, or else by means of a cam or excentrie fever lock, A 
very simple contrivance compels regularity in the proceeding, and prevents acci- 
dents, by locking the stop-cock, and preventing the admission of pressure into 
t^ basin, until after tho plate shall have been shut down and firmly locked upon 
the tympan. 

The engraved plate may either be permanently fastened upon the iron plate, or 
it may be run into its place in a groove, so as to admit of being easily removed 
and replaced after eacn impression, as in the case of copperplate printing. 

When it is intended to print paperhangings or cloth w^th dies, an iron frame 
instead of the solid plate above described is attached to the hinges ; a strong 
iron axle passing through gudgeons on opposite sides of the frame carries a 
panel fitting into the frame, and upon this panel the die is fixed. The j^anel thuflf 
revolving completely on the axle at the same time that the frame is raised upon 
its hinges to a vertical position, admits of the face of the die being alternately 
brought into contact with the tub, when it is charged with colour, and with tho 
surface of the material intended to be printed. 

As to the pressure ; — 1. The pressure being that of a fluid com^ 
municated through a uniformly yielding surface, will be equal at 
every point. 2. Any amount of pressure can be easily obtained^ 
3. The amount of pressure can be ascertained with precision, (for 
instance, by Beurdon’s metallic manometer,) and ^i^^^ished or 
increased to the exact extent which may be required. 4. Perfectly 
plane surfaces are no longer the only surfaces capable of bein^ 
printed. 5. Convex or concave surfaces can thus be printed. 

As to the sort of pressure to be used, — steam pressure may be 
adopted, or the pressure of expanded or condensed air, the hydraulic 
press, the screw, the cam, or the excentrie or knee lever lock. If 
steam is used, the waste heat will warm the plates in copperplate 
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printli^, and will thus get rid of the charcoal dust, so injurious to 
the he3th of the workmen. 

The expenditure of water or steam may be estimated by consider- 
ing the surface of the caoutchouc as the surface of a piston, and its 
depression joined to that of the printed surface as the stroke of the 
piston ; consequently, when the basin is one metre square, there is 
an expenditure of one litre of air or water for each millimetre in the 
depression of the surface. 

Water appears on the whole the most desirable agent, on account 
of its non-compressibility and of the small quantity required in order 
to produce very considerable pressure, as also on account of its non- 
expansibility, which prevents the possibility of an explosion, for if any 
breakage takes place the water simply runs out. In experiments 
which were made with a pressure of from 20 to 30 atmospheres, 
before perfecting the press, the vessel repeatedly burst, with no 
greater injury to those engaged than a few splashes . — AbHigedfrom 
the Civil Engineer and Architects' JournaL 


NEW FABEICS. 

Mr. W. Wilkinson has devised the manufacture of certain new 
textile and other combined Fabrics, and means of ornamenting fabrics 
and skins. These fabrics are made by uniting by india-rubber solu- 
tion, or other adhesive substance, two pieces of cloth, or cloth and 
silk, or two textile fabrics (ornamented on both sides, or not), and 
subsequently ornamented or not by embossing or otherwise, and 
with or without a central strengthening or foundation-piece, or other 
textile fabric. The inventor also forms a new combined fabric by 
cementing a cut pile or other fabric to the back of leather, kid, and 
other skins, and making the solution used to unite the fabric to the 
akin porous by forming holes therein, that the finished fabric may be 
porous. He forms elastic stockings and bandages by uniting thick- ^ 
nesses of cotton, silk, or other web by india-rubber solution pierced 
with holes before being allowed to dry ; or he causes a piece of india- 
rubber cloth pierced with numerous holes to adhere to webs of stocking 
fabric. The object is to produce elastic stockings and bandages 
porous throughout. The means of ornamenting fabrics, leather, and 
skins consist in the application thereon by adhesive matters of patterns 
and devices produced in similar materials, or in different materials to 
those upon which the ornament is to be applied, and in the same or 
different colours. The ornament may be ground flocks, or lace, or 
flowers produced in silk or cloth to imitate embroidery and otherwise. 
-^Mechdnics' Magazine, 


PRINTING SHAWLS. 

Mr. R. a. Brooman has patented certain improvements in 
apparatus for Printing Shawls and other articles. Here impression- 
tables and colouring- tables are empWed, one or more tables being 
fixed, and one or more moveable. The moveable tables are each 
supported upon a horizontal frame or platform which rests upon 
roilera carried at the extremities of levers. These levers are mounted 
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excentrically upon centres, and have their opposite extremities con- 
nected by links to other levers, which are again connected by levers 
to the end or ends of a beam or beams. When this beam or these 
beams is or are caused to rock by a hand lever or otherwise, the 
several links and levers impart an upward or downward motion to the 
platform or frame, and through it to the table, the motion being 
rendered smooth and easy by the rollers on which the platform imme- 
diately rests. The printing-blocks are supported upon wheels which 
run on rails, and are successively passed over the colouring- tables and 
the impression-tables, which are successively forced up to them by 
the parts before described. Provision is made for tixing the printing 
surfaces before the shawl, &c., extended upon the impression-table 
is brought up against it, and also for adjusting the shawl, and bringing 
the desired portions of it successively beneath the same printing 
surface. When the colouring-table is fixed, a colour roller is con- 
nected to it, and arranged so that it will turn when the printing 
surface moves over it in one direction, and remain at rest when that 
surface moves over it in the opposite direction . — lOicL 


PREVENTION OF FORGERY. 

Mb. W. Hebapath has patented an improvement in the manufac- 
ture and treatment of paper with the view to the Prevention of 
Porgery. This consists in treating paper with a solution of Per- 
rocyanide, a Ferridcyanide, or a sulphocyanide of potassium, sodium, 
or ammonium; these salts with the alum used with size produce a 
tint which may be varied by the addition of small quantities of such 
metallic salts as will produce the required tint. The colour of com- 
mon ink written upon paper prepared as above will, upon being 
exposed to the action of acids of an electro -negative character, be 
changed from black to blue or red ; and with alkalies or electro- 
positives to a brown red, and render the attempt to extract the ink 

visible. 

TO RECOVER DAMAGED LETTERS. 

Mr. Alfred Smee, of the Bank of England, thus desciibes a pro- 
cess which he has successfully adopted for restoring the writing of 
letters damaged by sea- water : — ^The letter should be lightly once 
brushed over with diluted muriatic acid, and then brushed over with 
a saturated solution of yellow ferruginate of potash, when immediately 
the writing appears in Prussian blue. A piece of clean paper, folded 
up, was found in one of the cairns of which Captain M ‘Clin took 
spoke, on his recent return from the Arctic regions. Is it not un- 
likely that a piece of paper, unwritten upon, should have been folded 
up and deposited in such a cairn, where no writt^ record was 
found ? May it not have really been written upon, but, owing to 
some peculiarity, either in the ink, or in the climate or locality, or in 
both, the writing has become invisible ? It is to be hoped the relic 
was not thrown away, and that it will be submitted to some eminent 
chemist for his opinion or experiments for the restoration of the 
possible record. 
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BARCLAY’S PATENT INDELIBLE PAPER. 

The facility with which ordinary written characters can be ex- 
ptmged from paper by chemical bleaching liquids, acids, and alkalies, 
led to the adoption, by bankers, for their cheques and drafts, of 
papers which present an obstacle to the fraudulent alterations of the 
amount or intent of these documents. Several instances of this de- 
scription of forgery have occurred ; and in the spring of 1859 a 
cheque was paid at a branch of the Bank of England, in which both 
the amount had been altered and the crossing extracted by chemical 
means. 

In 1822 William Hobson patented a method of securing bankers’ 
cheques by printing upon their surface vegetable colours equally 
fugitive with common writing-ink. This method and its extension 
to the tinting of writing-papers in the pulp has been generally 
adopted by bankers. Those papers which exhibit the perfection 
of Robson’s principles are limited in practice almost exclusively to 
certain tints obtained from logwood. 

Objections have been raised to this principle of securing cheque 
papers on the ground that after the requisite amount of writing has 
been discharged from the paper, it is possible to re-tint the portion 
of the paper which has been bleached simultaneously with the writing. 
Efforts have been made to render writing-ink practically indelible 
on sounder chemical principles. 

Mr, William Stone’s patent (1851) was a step in this direction, 
and though fully carried out into practice, and possessing some 
points of merit, it failed to give the complete security desired. 

In June, 1859, Mr. Robert Barclay, of Bucklersbury, patented a 
process of manufacturing a White Writing-paper, on which writing- 
ink is stated to be unalterable for fraudulent purposes by any 
existing chemical process. 

It has been examined by Professor Brande, of the Mint ; Dr. 
Miller, of King’s College ; and Mr. Warrington, of Apothecaries’ 
Hall ; who have failed in devising any process by which the security 
of this paper can be evaded. 

Any attempt to discharge the writing produces a permanent dye 
or stain in the substance of the paper, which neither chemical nor 
artistic skill will remove, thus necessitating the destruction of the 
document. Writiug placed upon this paper strengthens in intensity 
when exposed to damp, sea-air, water, or other influences, which, 
tinder ordinary circumstances, cause writing-ink to fade and become 
illegible. 



THE OONSEEVATION OF FORCE. BY PROFESSOR FARADAY. 

The volume of Experimental Researches in Chemistry and Physics, 
(V ol. iii.) which Dr. Faraday has lately published, contains the fol- 
lowing original article on the Conservation of Force : — 

During the year that has passed since the publication of certain 
views regarding gravitation, &c., I have come to the knowledge of 
various observations upon them, some adverse, others favourable: 
these have given me no reason to change my own mode of viewing 
the subject ; but some of them make me think that I have not 
stated the matter with sufficient precision. The word ^ force* is 
understood by many to mean simply ‘ the tendency of a body to 
pass from one place to another,* which is equivalent, I suppose, to 
the phrase ‘ mechanical force ; those who so restrain its meaning 
must have found my argument very obscure. What I mean by the 
word ' force,* is the cause of a physical action ; the source or sources 
of all possible changes amongst the particles or materials of the 
universe. 

It seems to me that the idea of the conservation of force is 
absolutely independent of any notion we may form of the nature of 
force or its varieties, and is as sure and may be as firmly held in 
the mind, as if we, instead of being very ignorant, understood 
perfectly every j)oint about the cause of force and the varied effects 
it can produce. There may be perfectly distinct and separate causes 
■of what are called chemical actions, or electrical actions, or gravi- 
tating actions, constituting so many forces ; hut if the * conservation 
of force’ is a good and true principle, each of these forces must be 
subject to it : none can vary in its absolute amount ; each must be 
definite at all times, whether for a particle, or for all the particles in 
the universe ; and the sum also of the three forces must be equally 
unchangeable. Or, there may be but one cause for these three sets 
•of actions, and in place of three forces we may really have but one, 
convertible in its manifestations ; then the proportions between one 
set of actions and another, as the chemical and the electrical, may 
become very variable, so iis to be utterly inconsistent with the idea 
of the conservation of two separate forces (the electrical and the 
chemical), but perfectly consistent with the conservation of a force, 
being the common cause of the two or more sets of action. 

It is perfectly true that we cannot always trace a force by its 
actions, though we admit its conservation. Oxygen and hydrogen 
may remain mixed for years without showing any signs of chemical 
activity ; they may be made at any given instant to exhibit active 
results, and then assume a new state, in which again they appear slb 
passive bodies. Now, though we cannot clearly explain what the 
chemical force is doing, that is to say, what are its effects during 
the three periods before, at, and after the active combination, and 
‘Only by very vague assumption can approach to a feeble conception 
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of its respective states, yet we do not suppose the creation of a new 
portion of force for the active moment ox time, or the less believe 
that the forces belonging to the oxygen and hydrogen exist unchanged 
in their amount at all these periods, though varying in their results. 
A part may at the active moment be thrown off as mechanical force, 
a part as radiant force, a part disposed of we know not how ; but 
believing, by the principle of conservation, that it is not increased or 
destroyed, our thoughts are directed to search out what at all and 
every period it is doing, and how it is to be recognised and measured. 
A problem, founded on the physical truth of nature, zs stated, and, 
being stated, is on the way to its solution. 

“Those who admit the possibility of the common origin of all 
physical force, and also acknowledge the principle of conservation, 
apply that principle to the sum total of the force. Though the 
amount of mechanical force (using habitual language for convenience 
sake) may remain unchanged and definite in its character for a long 
time, yet when, as in the collision of two equal inelastic bodies, it 
appears to be lost, they find it in the form of heat ; and whether 
they admit that heat to be a continual mechanical action (as is most 
probable), or assume some other idea as that of electricity, or action 
of a heat-fluid, still they hold to the principle of conservation by 
admitting that the sum of force, z.e., of the ‘cause of action,’ is the 
same whatever character the effects assume. With them the con- 
vertibility of heat, electricity, magnetism, chemical action and motion, 
is a familiar thought ; neither can I perceive any reason why they 
should be led to exclude, d priori, the cause of gravitation from 
association with the cause of these other phenomena respectively. 
All that they are limited by in their various investigations, whatever 
directions they may take, is the necessity of making no assumption 
directly contradictory of the conservation of force applied to the sum 
of all the forces concerned, and to endeavour to discover the dif- 
ferent dii’ections in which the various parts of the total force have 
been exerted. 

“ Those who admit separate forces inter- unchangeable, have to 
show that each of these forces is separately subject to the principle 
of conservation. If gravitation be such a separate force, and yet its 
power in the action of two particles be supposed to be diminished 
fourfold by doubling the distance, surely some new action, having 
true gravitation character, and that alone, ought to appear, for how 
else can the totality of the force remain unchanged ? To define the 
force * as a simple attractive force exerted between any two or all 
the particles of matter, with a strength varying inversely as the 
square of the distance,’ is not to answer the question ; nor does it 
indicate or even assume what are the other complementary results 
which occur ; or allow the supposition that such are necessary : it is 
simply, as it f^tppears to me, to deny the conservation of force. 

“As to tVe gravitating force, I do not presume to say that I 
have the leajSt idea of what occurs in two particles when their power 
of mutually approaching each other is changed by their being placed 
at different distances ; but I have a strong conviction, through the 
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influence on my mind of the doctrine of conservation, that there is a 
change ; and that the phenomena resulting from the change will 
probably appear some day as the result of careful research. If it be 
said that ‘ 'twere to consider too curiously to consider so,’ then I 
must dissent : to refrain to consider would be to ignpre the prin- 
ciple of the conservation of force, and to stop the inquiry which it 
suggests — whereas to admit the proper logical force of the principle 
in our hypotheses and considerations, and to permit its guidance 
in a cautious yet courageous course of investigation, may give us 
power to enlarge the generalities we already possess in respect of 
heat, motion, electricity, magnetism, &c., to associate gravity with 
them, and perhaps enable us to know whether the ’ essential force of 
gravitation (and other attractions) is internal or external as respects 
the attracted bodies. 

'' Returning once more to the definition of the gravitating power 
as ^ a simple attractive force exerted between any tiuo or all the par^ 
tides or masses of matter at every sensible distance, but with a 
8TEENGTH VARYING inversely as the square of the distance f 1 ought 
perhaps to suppose there are many who accept this as a true and 
sufficient description of the force, and who therefore, in relation to 
it, deny the principle of conservation. If both are accepted, and are 
thought to be consistent with each other, it cannot be difficult to add 
words which shall make ‘ varying strength’ and * conservation' agree 
together. It cannot be said that the definition merely applies to the 
effects of gravitation as far as we know them. So understood, it 
would form no barrier to progress ; for that particles at different 
distances are urged towards each other with a power varying in- , 
versely as the square of the distance is a truth : but the definition 
has not that meaning ; and what I object to is the pretence of know- 
ledge which the definition sets up when it assumes to describe, not 
the partial effects of the force, but the nature of the force as a 
whole.” 


GROWTH OP A CRYSTAL. 

Mr. Nevil Story Maskelynb, in a paper read by him to the 
Royal Institution, On the Insight hitherto obtained into the Na- 
ture of the Crystal Molecule by the instrumentality of Light,” 
in conclusion, says : — 

In every case the growth of a crystal is an inexplicable thing, so 
long as we endeavour to trace its cause to powers residing in and 
confined to the molecules. A crystal, like a plant, is developed in a 
medium, and as the plant owes the special peculiarities of its indi- 
vidual form, notwithstanding the seemingly perfect freedom of it» 
growth, to special circumstanctis in the soil, the air>, the weather 
during that growth ; and its general similarity to other plants of it® 
kind, to the organic laws that control the conditions of its species ; 
so must the crystal be considered as the result of many co-operating 
influences, including those of the foreign constituents of the mother 
liquid, those of temperature and other physical conditions, and in- 
volving the principle that the molecules, whether those deposited. 
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or those about to become so, affect or are affected by — and that to 
xjonsiderable distances — the whole of the formed and formincf crystal 
matter. 

It would be as useless to expect to explain the growth of a 
crystal without some such view as this, as to endeavour to account 
for the growth or outward foi*m of a particular plant by the develop- 
ment of a single leaf. (See the entire paper, which has an unusu- 
arlly large number of preliminary and other details, and occupies 
nearly twelve pages of the Proceedings of the Royal Institution. 


SPECIFIC GRAVITIES. 

A NEW method of ascertaining and verifying Specific Gravities 
has been laid before the Academy of Sciences of Paris, by M. A* 
Meyer, who says : — The present methods employed for ascertain- 
ing specific gravities are very exact, but complicated. In fact, the 
whole consists in facilitating the means of measuring exactly tho 
volume of water displaced by any given body of which the specific 
gravity is to be ascertained. The problem,” he says, may be 
solved in the following manner: — After having filled a vessel with 
water, place therein the long leg of a syphon. When tho water is 
<iuite at rest, plunge the body of which the specific gravity is to 
be measured into the vessel. The water displaced will escape by the 
syphon, and being caught in a receiver, will represent exactly the 
volume of the body immersed.” The arrangement is spoken of as 
peculiarly applicable to the measuring of minerals and other sub- 
stances which cannot be got into the hydrostatic balance. — Me^ 
chanics' Magazine. 

DYNAMICS OF GASES. 

A PAPER has been read to the British Association, On the Dy- 
namical Theory of Gases,” by Professor C, Maxwell. The pheno- 
niena of the expansion of gases by heat, and their compression by 
pressure, have been explained by Joule, Claussens, Herapath, &c., 
by the theory of their particles being in a state of rapid motion, the 
velocity depending on the temperature. These particles must not 
-only strike against the sides of tho vessel, but against each other, 
and the calculation of their motions is therefore complicated. The 
author has established the following results : — 1. The velocities of 
the particles are not uniform, but vary so that they deviate from 
the mean value by a law well known in the method of least 
nquares.” 2. Two different sets of particles will distribute their 
velocities, so that their vires vivas will be equal ; and this leads to 
the chemical law, that the equivalents of gases are proportional to 
their specific gravities, 3. From Professor Stokes’s experiments on 
friction in air, it appears that the distance travelled by a particle 
between consecutive collisions is about riAinr the mean 

velocity being about 1505 feet per second ; and therefore each par- 
ticle makes 8,077,200,000 collisions per second. 4. The laws of the 
diffusion of gases, as established by the Master of the Mint, are 
-deduced from this theory, and the absolute rate of diffusion through 
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an opening can be calculated. The author intends to apply his 
mathematical methods to the explanation on this hypothesis of the 
propagation of sound, and expects some light on the mysterious 
question of the absolute number of such particles in a given mass. 

TRANSMISSION OF HEAT THROUGH DIFFERENT GASES. 

Professor Tyndall has read to the Royal Institution a paper on 
thirf inquiry, in which, after showing the dijfferent quantities of Heat 
transmitted through Different Gases, he adds : — 

Similar differences have also been established in the case of 
vapours. As representatives of this diverse action, the vapour of 
ether and of bisulphide of carbon may be taken. For equal volumes, 
the quantity of heat intercepted by the former is enormously greater 
than that intercepted by the latter. 

To test the influence of quality , the following experiment was 
devised. A powerful lime light was placed at one end of the tube, 
and the rays from it, concentrated by a convex lens, were sent 
through the tube, having previously been caused to pass through a 
thin layer of pure water. The heat of the luminous beam excited a 
thermo-electric current in the pile at the end of the exhausted 
tube ; and this current being neutralized by the current of the second 
pile, coal-gas was admitted. This powerful gas, however, had no 
sensible effect upon the heat selected from the lime light; while the 
same quantity of heat, from an obscure source,'^ was strongly 
affected. 

The bearing of this experiment upon the action of planetary at- 
mosphere is obvious. The solar heat possesses, in a far higher degree 
than that of the lime light, the power of crossing an atmosphere ; 
but, when the heat is absorbed by the planet, it is so changed 
in quality that the rays emanating from the planet cannot get with 
the same freedom back into space. Thus the atmosphere admits of 
the entrance of the solar heat, but checks its exit ; and the result is 
a tendency to accumulate heat at the surface of the planet. 

In the admirable paper of M. Pouillet already referred to, this 
action is regarded as the cause of the lower atmospheric strata being 
warmer than the higher ones ; and Mr. Hopkins has shown the 
possible influence of such atmospheres upon the life of a planet 
situated at a great distance from the sun. We have hitherto con- 
fined our attention to solar heat ; but were the sun abolished, and 
did stellar heat alone remain, it is possible that an atmosphere which 
permits advance, and cuts off retreat, might eventually cause such 
an accumulation of small savings as to render a planet withdrawn 
entirely from the influence of the sun a warm dwelling-place. But 
whatever be the fate of the speculation, the experimental fact 
abides — that gases absorb radiant heat of different qualities in dif- 
ferent degrees ; and the action of the atmosphere is merely a parti- 

♦ Tho qwmfity of heat is measured by the amount of the galvanometric deflec- 
tion which it produces ; its power of passing through media may be taken as a 
teet of quality. 
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cular case of the inquiry in which the speaker was at present 
engaged.^^ 


MAGNETIC ACTION OF THE SUN. 

Mr. Bratlet has read at the London Institution a lecture On 
the Magnetic Action of the Sun, and its Connexion with the Spots, 
the Earth’s Magnetism and the Polar Lights.” The principal object 
of this lecture was to give an illustrated outline of one great result 
of the discussion (by Major-General Sabine) of the observations 
made at the British Colonial Magnetic Observatories ; by which, as 
it has been said, we are landed in a system of cosmical relations, 
in which both the sun and the earth, and probably the whole plane- 
tary System, are implicated.” In the opinion of the Joint Magnetic 
Committee of the British Association for the Advancement of 
Science and the Royal Society, expressed in their Report just pub- 
lished by the latter body, that discussion has not merely brought into 
view, but fuUy established, the existence of a very extraordinary 
periodicity in the extent of fluctuation of all the magnetic elements, 
which connects them directly with the physical constitution of the 
sun, and with the periodical greater or less prevalence of spots on 
its surface, — the maxima of the amount of fluctuation corresponding 
with the maxima of the spots, and these again with those of the exhi- 
bitions of the Aurora Borealis, which thus appears also to be sub- 
ject to the same law of periodicity. The discovery made by General 
Sabine of a decennial period in all those magnetic influences at the 
surface of the globe, which, by their dependence on the hours of 
solar time, led him to recognise the sun as their primary cause — 
operating, however, in some other manner than by its heat— was 
explained by reference to the observations of Arago on the diurnal 
variation of the declination, which were purposely selected by the 
lecturer, as giving independent evidence on the subject, having been 
made before the establishment of the British Magnetic Observatories, 
and because that philosopher was evidently unaware of the existence 
of the periodicity they demonstrate, in common with the later and 
different observations in which the decennial period was first reccn 
gnised by Sabine. 

A general view was then taken of the phenomena of the Solar 
Spots, and of the analogy between them and the revolving storms of 
our own atmosphere first inferred by Sir John Herschel, and since 
remarkably confirmed, it was stated, by the observations of the 
Rev. R. Dawes on the rotation of the spots about their own centres, 
and those of Mr. Carrington on the currents in which they appear to 
drift across the sun ; and the discovery of a decennial period in 
their amount and frequency by Schwabe of Dessau, in the observa- 
tions which he has carried on for the third part of a century, was 

* While correcting the proof of this abstract, I learned that Dr. Franz had 
arrived at the conclusion that an absorption of 3’ 54 per cent, of the heat passing 
through a column of air 90 centimetres long takes place; for coloured gases he 
finds the absorption greater ; but all colourles^ases he assumes show no marked 
divergence from the atmosphere,— Annalen, xoiv. 
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described by reference to tables comparing the periods of the maxima 
and the minima of the spots with those of the magnetic fluctuations 
as made known by Sabine, which were thus shown to be, when 
complete, corresponding periods of ten years. The enormous activity 
in certain regions of the sun indicated by the magnitude of the 
spots, and the rapidity of their motions and changes, it was sug- 
gested, was adequate to any conceivable exertion of force upon the 
earth. In proceeding to the third subject of this law of periodicity, 
the Polar Lights, after a brief description of their chaiacteristic 
phenomena, Mr. Brayley stated, that in his opinion the only sugges- 
tion of their cause, hitherto enunciated, in the nature of a vcra causa, 
had been made by Professor Faraday, and had been amply verified 
by facts subsequently observed, — a statement now made for the 
first time. In the Bakerian Lecture, read before the Royal Society 
in 1832, relating his discovery of terrestrial magneto- electric induc- 
tion, Mr. Faraday showed that effects similar to those he had ob- 
tained by instrumental means, but infinitely greater in force, might 
be produced by the action of the globe, as a magnet, upon its own 
mass, in consequence of its diurnal rotation ; and, in the sequel, he 
asked whether the Aurora Borealis and Australis might not be the 
discharge of electricity, thus urged towards the poles, and endea- 
vouring to return, above the earth, to the equatorial regions ; citing, 
as in accordance with an affimiative reply, the effect of an aurora 
upon the magnetic needle recorded by Mr. R. W. Fox. He did not 
pursue the subject ; but the hypothesis has been abundantly verified, 
with respect to the production of terrestrial currents of electricity, in 
the manner inferred, by the earth’s rotation, and the other natural 
motions of conductors cutting the magnetic curves, by facts which 
the electric telegraph, land and submarine, has disclosed, and some 
of which were recited ; while all the phenomena of the Polar Lights 
themselves, especially those which are susceptible of precise measure- 
ment and instrumental observation, conspire to verify Faraday’s sug- 
gestion as to their immediate nature and cause. That they are truly 
electrical in their nature, an inference rendered so probable by their 
obvious phenomena, Mr. Brayley considered to be proved by their 
(electro-magnetic inductive) effects on the magnetic elements : nothing 
hitherto known having the power of producing such effects but mag- 
netism itself, and electricity, while no phenomena of the former are 
luminous — there is no magnetic light ; and the absence of atmo- 
spheric electricity during the display of the aurora, paradoxical as it 
may seem, is a necessary consequence, the electricity being absorbed, 
ais it were, by its conversion into the correlate magnetism, or in 
other words, ceasing to be statically manifested while being dynami- 
cally exerted. 

Some experimental illustrations of the electrical nature of the 
Polar Lights were then exhibited, in which the luminous disruptive 
discharge was taken in exhausted tubes, that is, in excessively rare 
media resembling in their attenuation the atmosphere itself at the 
elevations where the Aurora occurs ; one of the tubes, prepared by 
M. Gassiot, showing the stratified discharge (originally obtained by 
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Mr. Grove), recently cite<l by Humboldt in evidence that the dark 
spaces in the Aurora may be real, and not merely the effect of con- 
trast. The source of the electricity in these experiments being the 
apparatus termed the Enhmkorff coil, the close accordance between 
them and the natural phenomenon was pointed out, in the fact that 
the electricity was obtained by a process of magneto- electric induc- 
tion, exactly analogous, on the small scale, to the natural process 
to which, operating in the globe itself, Faraday has referred the 
electricity manifested in the Polar Lights. The actual influence of 
the Aurora on the magnetic elements was exemplified by three pho- 
tographs from the self- registering apjmratus at the Kew Observatory, 
on which the vertical, the horizontal, and the total-force magneto- 
meters, respectively, had recorded the disturbances produced in them 
by the Aurora of I3ecember 3, 1858. The facts establishing the 
participation of the Polar Lights in the great law of solar periodi- 
city which it had been the object of the lecturer thus generally to 
explain, were then briefly stated ; and the conclusion was deduced, 
that the relation of the periodicity to the electrical causation of the 
Polar Lights, is simply this — that the magnetic action of the sun 
periodically affects the terrestrial magnetisn), which, being con- 
verted into electricity by the earth’s rotation and moving con- 
ductors, agreeably to the theory maintained, exhibits the period 
in the polar discharges of that electricity . — Athenceum Report, 


BOTATOKY MOTION AND ASTRONOMICAL OBSERVATIONS AT SEA. 

A PAPER has been read at the United Service Institution, by the 
Hev. Baden Powell, M.A., F.E.S., Savile Professor of Geometry, 
Oxford, on Rotatory Motion, and its application to obtain stability 
for Astronomical Observations at Sea.” The object of the lecture 
was to explain the principles on which, recently, plans liave been 
proposed and successfully tried, for obtaining a stable platform for 
an artificial horizon, and a support for a telescope on board ship. 
The principles of contrivances hitherto adopted were shown to be 
defective on mechanical grounds, as mere suspension generates pen- 
dulum motion. The rotatory principle applied in the *^top” of 
Terson and of Troughton, as the centre of gravity is below, involvfe 
the same defect. This defect is obviated by suspending a revolving 
desk in gymbals accurately balanced on its centre of gravity on the 
principle of the gyroscope. Such a machine has been constructed 
and actually used by Professor C. P. Smith, on his voyage to Tcne- 
riffe. It affords a support either for his artificial horizon (constructed 
by means of a spirit level), and when on a larger scale for a tele- 
scope, which may be applied to the observation bf the eclipse of * 
Jupiter’s satellites, so valuable for determining the longitude, but 
without it incapable of being observed. A working model of the 
machine was eadiibited. 


THE moon’s motion. 

The Astronomer Royal has communicated to the British Asso- 
ciation a paper, ** On the present State and History of the Question 
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respecting the Acceleration of the Moon’s Motion.” It had been 
known, from tho time of Newton, that the motions of the moon are 
disturbed by the attraction of the sun, and that a great part of the 
effect is of the following kind, viz., that when the moon is between the 
sun and the earth, the sun attracts the moon away from the earth ; and 
when the earth is between the sun and the moon, the sun attracts 
the earth away from the moon : and thus, in both cases, it tends to 
separate the earth and the moon, or diminishes the attmction of the 
moon to the earth. There are sometimes effects of the opposite 
character ; but, on tlie whole, that just described is predominant;. 
If this diminution were always the same in amount, the periodic 
time of the moon passing round the earth would always be the same. 
But it was found in the last century, by Halley and Dunthorne, that 
the periodic time is not always the same. In order to reconcile the 
eclipses of the moon recorded by Ptolemy with modern observations 
of the moon, it was necessary to suppose that in every successive 
century the moon moves a little quicker than in the preceding 
century, in a degree which is nearly represented by supposing that 
at each successive lunation the moon approaches nearer to the earth 
by one inch. The principal cause of this was discovered by Laplace. 
First, it had been shown by him and by others that the attractions 
of the other planets on the sun and on the earth do not alter the 
longer axis of the orbit which the earth describes round the sun, and 
do not alter the length of the year ; but they diminish slowly but 
continually through manythousands of years the degree of ellipticity 
of the earth’s orbit. Now, when the earth is nearest to the sun, the 
decrement of attraction of the moon to the earth (mentioned above) 
is greatest ; and when the earth is furthest from the sun, that de- 
crement is least. It had been supposed that the fluctuations of 
magnitude exactly balance. But Laplace showed that they do not ; 
he showed that the increased amount of decrement (when the earth 
is nearest the sun) overbalances the diminished amount (when the 
earth is furthest from the sun) ; and, therefore, that the less excentrio 
is the earth’s orbit, the less does the increased amount of decrement at 
one part overbalance the diminished amount at another part, and the 
less is the total amount of the sun’s disturbing force. And, as the 
sun’s disturbing force diminishes the moon’s attraction to the earth, 
that attraction is less and less impaired every century, or becomes 
practically stronger : every century the moon is pulled into a rather 
smaller orbit, and revolves in a rather shorter period. On com- 
puting the effect from this cause, it was found to agree well with 
the effect which Halley and Dunthorne had found in observations. 

The Lunar Tables thus amended (and with other, but minor, 
improvements) were applied to the computation of oth^r ancient 
eclipses which require far greater nicety than Ptolemy’s lunar 
eclipses, namely, total eclipses of the sun. The most remarkable of 
these were the eclipse of Thales (which occurred at a battle), that at 
Larissa or Nimrdd (which led to the capture of that city by the 
Persians from the Medes), and that of Agathocles (upon a fleet at 
sea). They are all of great impoi-tance in settling the chronology. 



144 


TEAK-BOOK OP PACTS. 


Dates -were thus found for these several eclipses which are most 
eatisfactory. 

About this time Mr. Adams announced his discovery, that a part 
of the sun’s disturbing force had been omitted by Laplace. The 
sun pulls the moon in the direction in which she is going (so as to 
accelerate her) in some parts of her orbit, and in the opposite direc- 
tion (so as to retard her) in other parts. Laplace and others sup- 
posed that these accelerations and retardations exactly balance, 
Mr. Adams gave reasons for supposing that they do not balance. In 
this he was Bubse(juently suppojrted by M. Delaunay, a very eminent 
•French mathematician, who, making his calculations in a different 
way, arrived at the very same figures. But be is opposed by Baron 
Plana, by the Count de Pont^coulant, and by Professor Hansen, 
who all maintain that Laplace’s investigations are sensibly correct. 
And in this state the controversy stands at present. It is to be 
remarked, that observations can here give no assistance. The 
question is purely whether certain algebraical investigations are 
right or wrong. And it shows that what is commonly called 
^'mathematical evidence” is not so certain as many persons imagine ; 
and that it ultimately depends on moral evidence. The effect of 
Mr. Adams’s alteration is to diminish Laplace’s change of the 
periodic time by more than one-third part. The computations of 
the ancient eclipses are very sensibly affected by this. At present 
we can hardly say how much they are affected ; possibly those of 
Larissa and Agathocles would not be vei-y much disturbed ; but it 
seems possible that the computed eclipse of Thales might be thrown 
so near to sunset as to be inapplicable to elucidation of the historic 
account. This is the most perplexing eclipse, because it does not 
appear that any other eclipse can possibly apply to the same history. 
The interest of this subject, it thus appears, is not confined to 
technical astronomy, but extends to other matters of very wide 
range. And the general question of the theory of the moon’s acce- 
leration may properly be indicated as the most important of the 
subjects of scientific controversy at the present time. 


AQtJEOXJS VAPOUR OF THE ATMOSPHERE. 

Admiral Fitzroy has read to the British Association a paper, in 
which, in order to show why this subject was of urgent importance, 
the author gave a brief description of the origin, nature, and objects 
of the Meteorological Department of the Board of Trade, which was 
instituted to collect and publish meteorological observations made at 
sea ; and explained that he now required the opinions of competent 
' authorities as to the best method of publishing a great accumulation 
of valuable observations. Referring especially to the division of 
opinions of some scientific men on the question of Aqueous Vapour, 
and the reduction of barometrical observations, the Admiral quoted 
passages from the reports of ColonelJames and Professor Patten, 
printed in the third number of Meteorological Pap&i's, published 
by the Board of Trade in 1858. Admiral Fitzroy then submitted 
to the President of the Section that it would be desirable to elicit 
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some authoritative opinions on the subject in question, before he pro- 
ceeded to other meteorological perplexities which he had in reserve 
for another occasion. 

The Astronomer Royal expressed his full sense of the importance 
of this particular question and of the extreme difficulty of dealing 
with meteorology, not only because of its extent and complication, 
but because of the want of sufficient facts on which to base sound 
theory. He approved of Admiral Fitzroy’s views generally, but 
adopted a more rigid adherence to the results of Dalton’s and 
Regiiault's experiments, which showed that one gas is a vacuum to 
another. The Astronomer Royal hoped that Admiral Fitzroy would 
publish the results (to which reference had been made), in a reduced 
state, and would show the originals, as well as the elements of re- 
duction likewise. 

INTENSIFICATION OF SOUND ; THE PHONOSCOPE AND HYDROPHONE. 

Dr. Scott Alison has read to the Royal Society a paper, ‘ ‘ On 
the Intensification of Sound through Solid Bodies by the intei*posi- 
tiou of Water between them and the distal extremities of Hearing- 
Tubes.” The author gives an account of various experiments which 
he has recently made on sounds proceeding through solid bodies. 
He has found that sounds which are faint, when heard by a hearing- 
tube applied directly to solid sounding bodies, become augmented 
when water is interposed between these bodies and the distal ex- 
tremity of the hearing- tube. He has been able, by the employment 
of water, to hear the sound of a solid body, such as a table, which, 
without this medium, has been inaudible. Experiments have been 
made upon water in various amounts and in different conditions. 
Thus a very thin layer, a mere ring round the edge of the hearing- 
tube, masses of water in larger or smaller vessels, and a bag of water, 
have been employed. The results have been the same as regards 
augmentation. The degree of augmentation was greatest when the 
hearing-tube was immersed freely in water. In experimenting upon 
water in vessels, it was found necessary to close the extremity of the 
tube to be immersed, by tying over it a piece of bladder or thin 
india-rubber ; for the entrance of water into the interior interfered 
greatly with the augmentation. 

The effect of water in anc^enting sound is materially reduced if even a small 
amount of solid material be interposed between the water employed and the 
mouth of the hearing-tube. A piece of wood, not much thicker than a paper- 
cutter, materially interferes with the augmenting power of water. The augmen- 
tation of sound thus obtained by water seems to be due to the complete fitting 
of the liquid on the solid body, and also round the mouth of the hearing-tube, 
whereby the column of air is thoroughly enclosed; also to the less impediment 
to the vibrations of the instrument when held in contact with water, than when 
held in contact with a solid body, the water yielding in a greater degree than a 
solid. 

The mode of judging of the augmentation was twofold : Ist, one sensation 
was compared with another perceived by |;he same ear, the one sensation fol- 
^ lowing immediately upon the other ; 2na, the differential stethophone was em- 
ployed, by which two impressions are simidtaneously made upon the two ears ; 
in which case, if one impression be materially greater than the other, sound is 
pen^ceived in that ear only on which the greater impression is made. To ob- 
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taiii the advantage of the diff erential stethophone, or ** Phonoscope,*/ as it might 
here perhaps be more correctl^y designated, when sounds at some distance from 
the ear were being examined, its length was increased by the addition of long 
tubes of india-rubber. 

Experiments were made upon other liquids besides water, such as mercury 
and ether. 

Other materials besides liquids were found to afford a similar intensification 
of sound from solid bodievS, such as laniinm of gutta percha, or of india-rubber, 
and sheets of writing paper, but the amount of augmentation was less. 

The hearing-tubes employed were various. Many of the experiiuents were 
performed with the author’s ordinary differential slothophono, an instrument 
described in the Fhihaophical Magazine for November, 1858. India-rubber tubes 
fitted with ivory ear-knobs, and with wooden or glass cups (the size of the cup or 
olgect- extremity of ordinary stethoscopes), and having an ear-extremity to pass 
into the meatus, and brass tubes, were also in turn eniployed. Tubes closed at 
their distal extremity with soHd material, such as glass, did not answer so well as 
those closed with membrane. 

The water-bag increases the impression conveyed to the ear by the wooden 
stethoscope, if it be placed between the flat ear-piece and the external ear. It 
may be employed alone to reinforce sound. The name of Hydrophone has been 
given to it. 

A postscript is added, in which the author records an experiment made on the 
bank of tlie Serpentine river. A sound produced upon the land was heard at a 
point in the water when it could not be heard at an equal distance on the 
ground, if the two limbs of the differential stethophone were employed simul- 
taneously. 

The sensation upon the ear? connected, by means of a hollow tube, with 
water in sonorous undulations, was found to be much greater than that upon 
the ear connected with the same water by means of a solid rod. When both 
tube and solid rod were employed simultaneously, sound was heard in that ear 
only supplied with the tube. 

THE PHONAUTOGRAPH. 

There has been exhibited to the British Association an instru- 
ment with the above name, for registering Simple and Compound 
Sounds, by the Abbd Moigno. The Phonautograph consists of a large 
chawiber or drum, of a spheroidal' form, with a diaphragm or drum- 
head at one end, which, by a system of levers, works the pen which 
records the sounds which the fonn of the chamber causes it to con- 
centrate on the tympanum. The Abbd exhibited a drawing which 
explained the construction of the instrument, and then exhibited 
drawings showing the actual markings of the pen over a sheet of 
paper carried past it by clockwork, 1st, when tuning-forks sounding 
various notes were vibrated in presence of the instrument ; 2nd, 
when several notes were sounded on a diapason pipe ; and, 3rd, when 
a person spoke before it. In the fiist two cases the recording pen 
drew such regular curves,* that the number of vibrations correspond- 
ing to the note as seconds could be counted, and, as the Astronomer 
Koyal observed, they were obviously the curve of sines. In the case 
of the human voice the words spoken were written below the corre- 
sponding tracings of the pen ; and although these were very 
irregular, yet a marked correspondence could be traced, especially 
where the words contained r’s, ^f’s, and other well-marked low or 
guttural sounds, 

THERMOMETRIO fiTATIOHS OH MONT BLANC. 

Professor Tyndall has communicated to the British Association the 
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following paper. “ On the Establishment of Thermometrio Stations 
on Mont Blanc:” — 

I proposed to the Eoyal Society some months affo to establish a series of 
stations between the top and the bottom of Mont Blanc, and to place suitable 
thermometers at each of them. The Council of the Society thought it right to 
place a sum of money at disposal for the purchase of instruments and the 
payment of guides ; while i agreed to devote a portion of ray vacation to the 
execution of the project. At Charaouni I had a number of wooden piles pre^ 
pared, each of thefti shod with iron, to facilitate the driving of it into the snow. 
The One intended for the summit was 12 feet long and 3 inches square : the 
others, each 10 feet long, were intended for live stations between the top or the 
mountain and the bottom of the Glacier de Bossons. Bach post was furnished 
with a small cross-piece, to which a horizontal minimum thermometer might be 
attached. Six-and-twentv porters were » found necessary to carry all our 
apparatus to the Granas Mulcts, whence fourteen of them were imme- 
diately sent back. Tlie other twelve, with one exception, reached the sum- 
mit, whence six of them were sent back. Six therefore remained. In addi- 
tion to these we had three guides, Auguste Balmat being the principal one j 
thesej^with my friend Dr. Frankland and myself, made up eleven persons in 
all. Though the main object of the expedition was to plant the posts and 
fix the thermometers, I was very anxious to make some observations on the 
diathermancy of the lower strata of the atmosphere. I therefore arranged 
a aeries of observations with the Abbd Veullet, of Chamouni j he was to operate 
at Chamouni, while I oberved at the summit. Our instruments were of the 
same kind j and in this way we hoi)ed to determine the influence of the stratum 
of air interposed between the top and bottom of the mountain upon tl^e solar 
radiation. Wishing to commence the observations at an early hour in the 
morning, I had a tent carried to the summit. It was ten feet in diameter, and 
into it the whole eleven of us were packed. The north wind blew rather llercelv 
over the summit ; but we dropped down a few vards to leeward, and thus founa 
shelter. Throughout the night w e did not sufler at all from cold, though the 
adjacent snow was 16® Centigrade, or 27“ Fahr, below the freezing point of 
water. We were all, however, indisposed. I was, indeed, unwell when 1 quitted 
Chamouni j but I fully expected to be able to cast this off during the ascent. 
In this, however, I was unsuccessful ; my indisposition augment^ during the 
entire period of the ascent. The wind increased in force towards morning ; and 
as the line snow was perfectly dry, it was driven upon us in clouds. Had no 
other obstacle existed^ this alone would have been sufficient to render the obser- 
vations on solar radiation impossible. We were therefore obliged to limit our- 
jselves to the principal object of the expedition — the erection ot the post for the 
thermometers. It was sunk six feet m the snow, while the remaining six feet 
were expo.sed to the air, A raininium thermometer was screwed firmly on to 
the cross-piece of the pile ; a maximura thermometer was screwed on beneath 
tliis, and under this again a wet and dry bulb thermometer. Two minimum 
thermometers were also placed in the snow ; one at a depth of six, and the other 
at a depth of four feet bdow^ the surface ; these being intended to give some 
information as to the depth to which the winter coTd^ IDenetrates. At each of 
the other stations we placed a minimum thermometer in the ice or snow, and a 
maximum and a minimum in the air. The stations were as follow : — 
r..The summit, Corridor, Grand Plateau, the glacier near the Grands Mulcts, and 
two additional ones between the Grands Mulets and the end of the Glacier de 
Bossons. We took up some rockets, to see whether the ascensional power or 
the combustion was affected by the rarity of the air. During the night, how- 
ever, we were enveloped in a dense mist, which defeated our purpose. One 
rocket, however, was sent up, which appeared, to penetrate the mist, and rising 
probably above it, its sparks were seen at Chamouni. Dr. Frankland was also 
kind enough to undertake some experiments on combustion : six candles were 
chosen at Chamouni, and carefully weighed. All of them were permitted to 
burn for one hour at the top ; and were again weighed when we returned to 
Chamouni. They were afterwards permitted to burn an hour hdow. Eegecting 
one candle, whicn gave a somewhat anomalous result, we found, to our surpnse, 
that the quantity consumed at the top was, within the limits of error, the same 
•as that consumed at the Iwttom. This result surprised us all the more, inas- 
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much as the light of the candles appeared to be much feebler at the top than at 
the bottom of the mountain. The explosion of a pistol was sensibly weaker at 
the top than at a low level. The shortness of the sound was remarkable ; but it 
bore no resemblance to the sound of a cracker, to which, in acoustic treatises, it 
is usually compared. It resembled more the sound produced by the explosion 
of a cork from a champagne* bottle, but it was much louder. The sunrise from 
the summit exceeded in magnificence anything that I had previously seen. The 
■nows on one side of the mountain were of a pure light blue, being illuminated 
by the re^ectad^ light of the sky ; the summit and the sunward face of the moun- 
tain, on the contrary, were red from the transmitted light, and the contrast of both 
was finer than I can describe. I may add, in conclusion, that the lowest tempe- 
rature at the summit of the Jardin during last winter was 21° Cent, below zero. 
We yainly endeavoured to find a thermometer which had been placed upon the 
summit of Mont Blanc last year. 


PHOSPHORESCENCE AND FLUORESCENCE. 

Professor Faraday has read to the Royal Institution a paper 
upon the great advance in the experimental part of this subject 
which has recently been made by E. Becquerel. Mr. Faraday 
having illustrated the effect of Phosphorescence, and the phenomena 
of Fluorescence, showed that many phosphor! are highly fluorescent. 
Tims, if one of them be exposed to the strong voltaic light, and 
then placed in the dark, it is seen to be brilliantly luminous, gradually 
sinking in brightness, and ultimately fading away altogether ; but 
if it be held in the rays beyond the violet end of the spectrum, (the 
more luminous rays being shutoff,) it is ngain seen to be beautifully 
luminous, but that state disappears the instant it is removed from 
the ray. Now, this is fluorescence, the same body seeming to be both 
phosphorescent and fluorescent. Considering this matter, and all the 
circumstances regarding time, Becquerel was led to believe that 
these two luminous conditions differed essentially only in the time 
during which the state excited by the exposure to light continues ; 
that a body being really phosphorescent, but whose state falls in- 
stantly, is fluorescent, giving out its light while the exciting ray 
continues to fall on it, and during that time only ; and that a phos- 
phorescent is only a more sluggish body which continues to shine 
after the exciting ray is withdrawn. To investigate this point he 
invented the Phosphoroscope, an apparatus in which disc, or other 
surfaces illuminated by the sun or an electric lamp, may, by re- 
volution, be rapidly placed before the eye in a dark chamber, and 
so regarded in the shortest possible space of time after their illumina- 
tion. By such an apparatus, Becquerel has shown that all the 
fluorescent bodies are really phosphorescent ; but that the emission 
of light endures only for a short time. 

Professor Faraday then made an extensive series of experimental 
illustrations upon the foregoing points, employing fine specimens of 
phosphori, for which ho was indebted to Mr. Becquerel himself. 
The phosphoroscope employed consisted of a cylinder of wood, one 
inch in diameter and seven inches long, placed in the angle of a black 
box with the electric lamp inside, so that three- fourths of the cylinder 
were external, and in the dark chamber where the audience sat, and 
one-fOurth Was within the box, and in the full power of the voltaic 
light. By proper mechanical arrangements this cylinder could be 
revolved, and the part which was at one instant within, rapidly 
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brougiit to the outside, and observed by tbe audience. As the 
cylinder could be made to revolve 300 times in a second, and as the 
twentieth part of a revolution was enough to bring a sufficient portion 
of the cylinder to the outside, it is evident that a phosphorescent 
eifect which would last ouly the l-3000th or even the l-6000th of a 
second might be made apparent. All escape of light between the 
moving cylinder and the box was prevented by the use of properly 
attached black velvet. 

The cylinder was first supplied w'ith a surface of Becquerers phosphori. The 
effect here was, that when oy rotation the part illuminated was hroufjht outside 
the box it was found phosphorescent. If the cylinder continued to rotate it 
appeared equally luminous all over, and when the rotation ceased, ortho lump 
was extinguished, the light gradually sank as the phosphorescence fell. Then a 
cylinder having a surface of quinine or aesculin was put into the apparatus. 
Whilst the cylinder was still it was dark outside ; but when revolving with mo- 
derate velocity it became luminous outside, ceasing to be so the moment the 
revolution stopped. Here the fluorescence was evidently shown to occupy time; 
indeed, the full time of a revolution : and taking adv antage of that, the self- 
shining of the bod}" was separated from its illumination within, and the fluo- 
rescence made to assume the character of phosphorescence. Another cylinder 
was covered with crystals of nitrate of Uranium, a hot saturated solution having 
been applied over it with a fine brush. The result was beautiful. A moderate 
degree of revolution brought no light out of the box ; but with increased motion 
it began to appear at the edge. As the rapidity became greater, the light spread 
over tbe cylinder, but it could not be earned over tbe whole of its surface. It 
issued as a band of light where the moving cylinder left the edge of the box, 
diminishing in intensity as it went on, and looking like a bright flame, wrapping 
round hall' the cylinder. When the direction of revolution was reversed, this 
flame issued from tbe other side ; and when the motion of the cylinder was 
stopped, all the phenomena of fluorescence or phosphorescence disappeared at 
once. The wonderfully rapid manner in which the nitrate of uranium received 
the action of the light witliin tbe box, and threw off' its pii<o.sphoresceuco out- 
side, was beautifully shown. 

The electric light, even when the discharge is in rarefied media, or as a feeble 
brush, emits a great abundance of those rays which produce the phenomena of 
fluorescence j but then if these rays have to pass through common glass they are 
cut off, being absorbed and destroyed even when they are not expended in i^o- 
ducing fluorescence or phosphorescence. Arrangements can however be made 
in which the advantageous circumstances can be turned to good account with 
such bodies as Becquerel’s phosphori or uranium glass. If these be enclosed 
within glass tubes, having platinum wires at the extremities, and which are also 
exhausted of air and hermetically sealed, then the discharges of a Kuhmkorff 
coll can be continually sent over the phosphori, and the effects both fluorescent 
and phosphorescent be beautifully shown. The first or immediate light of the 
body is often of one colour, whilst on the cessation of tlie discharge the second 
or deferred light is of another j and many variations of the effects con be produced. 

In connexion with rarefied media it may be remarked, that some 
of tlie tubes by Geissler and others have been observed to have their 
rarefied atmospheres phosphorescent, glowing with light for a mo- 
ment or two after the discharge through them was suspended. Since 
then Becquerel has observed that oxygen is rendered^hosphorescent, 
i.e . , that it presents a persistent effect of light, when electric disciiar|fe» 
are passed through it. Mr. Faraday has several times had occasion 
to o|)serve that a flash of lightning, when seen as a linear discharge, 
left the luminous trace of its form on the clouds, enduring for & 
sensible time after the lightning was gone. He strictly verified this 
fapt in June, 1857, recording it in the Philosopkical Magazinti and 
referred it to the phosphorescence of the cloud. He has no doubt 
that that is the true explanation. 
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INTLUENCE OF LIGHT OIT THE GROWTH AND NUTRlTrON OF ANIMALS. 

Dr. Gladstone, in a paper read by him to the Boyal Society^ 
gives, as the result of his experiments on this subject, under the head 
of colour, what he considers a new construction ujpon the facts ob- 
aerved by Professor Porbes. He discovered that increased depth of 
sea corresponds with diminished light, and that both of these condi- 
tions again correspond with peculiar changes in colour, and ultimately 
with loss of colour in the shells inhabiting these depths ; but there 
is no evidence to show that these colourless shells have developed 
any materials capable of manifesting colour after exposure to the in- 
fluence of light ; whereas my own and other experiments show that 
the etiolated stalks and leaves of plants speedily manifest the charac- 
teristic colour of the chlorophyl if placed in the sun’s rays. 

So far, therefore, as our present knowledge on the subject justifies 
any conclusion, the varieties of colour and the absence of colour in 
the mollusks are physiologically separated from the phenomena of 
etiolation of plants, and may be placed in the same category as the 
varieties of colour and the absence of colour in the corollas of flowers, 
which depend upon the development of materials having certain 
optical properties. 

The beautiful facts observed by Professor Forbes, instead of being 
regarded as the consequence of imperfect exposure to light, must. 
Dr. Gladstone thinks, take rank with the phenomena of colouration 
observed throughout the animal kingdom, such as the peculiar 
markings of reptiles, birds, and wild animals, according to their dif- 
ferent habitats and modes of life; the colours of the upper and lower 
surfaces of flsh, and the like ; which cannot be shown to depend upon 
the exposure or non-exposure to light with which they frequently, 
but not always, coincide. These facts appear only to form a part of 
the vast and perfect plan of creation, in which everything that exists 
is suited in every particular to the conditions of its existence ; thus, 
those mollusks which are designed to inhabit depths scarcely per- 
meable to light, can have no need, and hence have no provision, for 
elements, to the manifestation of which light is an essential condition. 


COLOUR-BLINDNESS. 

Professor G. Wilson, M.D., has communicated to the British 
Society some statistics on this term. Colour-blindness is applied not 
to a disease of vision, but rather a remarkable type of vision. Dr. 
Wilson went on to give an explanation of the nature of this visual 
peculiarity, Illustrating his remarks by laughable instances. ‘ * Colour- 
blind people,” he said, don’t see the red in pink — they think 
it is white ; and if we darken red with black, they stop seeing any 
redln it, and call it black before we do.” This peculiarity, however^ 
shows itself chiefly — ^first, in the confounding of red and green, — 
secondly, in matching or confounding dark red and brown, — thirdly,, 
in confounding red and black, — and, lastly, in confounding different 
shades of the same colour. As examples of this peculiarity, the Pro- 
fessor mentioned the case of an upholsterer, iti Edinburgh, who 
covered a coffin with scarlet cloth ; and of a gentleman who asked a 
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lady with a red velvet bonnet for whom she was in mourning. The 
earliest case of colour-blindness on record was mentioned in an old 
number of the Philosophical Tranaactione, A wedding was about 
to take place, and the father of the bride was about to send the 
bridegroom home for coming in a black dress. The bride remon- 
strated with her father, and assured him that it was not a black 
dress, but what she thought a genteel colour— claret. As regards 
red and green, colour-blindiaess in this respect is generally discovered 
with flowers. Dalton discovered his colour-blindness by hearing 
parties call a geranium red, which he had thought light blue. 
Dugald Stewart could not tell a cherry from its leaves — except by 
the form. 


THE KALEIDOSCOPIC COLOUR-TOP. 

The Kaleidoscopic Colour-Top, invented by Mr. John Gorham, 
is one of those ingenious instruments which combine with entertain- 
ment the means of sound instruction. It is calculated to produce 
good results as regards the combination and contrast of colours, and 
will, we have no doubt, be largely purchased ; for, while it will 
amuse and please the children, it will ^so gratify and enlighten their 
elders, properl}^ looked at. It is curious to notice that, though the 
several colours are by rapid rotation blended into a compound colour, 
yet each is restored in its individuality when seen through a perforated 
black plane, placed at will about an inch above the combined colours, 
which plane is made, by a simple and very ingenious contrivance, to 
revolve at a lower rate of speed. It is important to note that, while 
the results of the mixture of colours by the ordinary process and by 
rotation bear a striking resemblance, there is a curious exception 
with respect to the formation of green. Yellow and blue, mixed in 
any proportions, will produce it, but no yellow and blue rotated will 
form a green of any sort. 

We can see in the kaleidoscopic colour- top a means of teaching 
many of the most interesting phenomena of colour, and we would 
suggest that one of the card discs should have the three primary 
colours only painted on it in the proper proportions, so as to show 
the fonnation of white, which occurs on rapid rotation. The top will 
serve to elucidate the principles of contrast and the action of the 
complementary colours. A little girl standing by asks us, ‘ ‘ What 
is meant by complementary colours The three primary colours are 
yellow, red, and blue : what is wanting in a given colour to complete 
this triad is called its complementary. I or example, the comple- 
mentary of red is yellow and blue (or green) ; the complementary of 
blue is red and yellow (or orange) ; the complementary of yeUow 
is red and blue (or violet). If you look on a colotfr for a minute or 
so, and then direct the eye to a contiguous grey surface, the com- 
plementary becomes visible. Of course the combinations permitted 
by the top are infinite ; but, as a few examples of elegant efiects, we 
may notice the following : — Blue disc and yellow heart ; black difiK^ 
yellow heart and multangular blue piece ; red disc, green heart and 
open ring of black ; red disc, white multangle and black ring ; green 
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lifFLUHKCE OF LIGHT OH THE GBOWTH AND NUTRITION OF ANIMALS. 

Dr. Gladstone, in a paper read by him to the Eoyal Society, 
gives, as the result of his ejcperiments on this subject, under the head 
of colour, what he considers a new construction upon the facts db* 
tterved by Professor Forbes. He discovered that increased depth of 
sea corresponds with diminished light, and that both of these condi- 
tions again correspond with peculiar changes in colour, and ultimately 
with loss of colour in the shells inhabiting these depths ; but tliere 
is no evidence to show that these colourless shells have developed 
any materials capable of manifesting colour after exposure to the in- 
fluence of light; whereas my own and other experiments show that 
the etiolated stalks and leaves of plants speedily manifest the charac- 
teristic colour of the ohlorophyl if placed in the sun’s rays. 

So far, therefore, as our present knowledge on the subject justifies 
any conclusion, the varieties of colour and the absence of colour in 
the molluska are physiologically separated from the phenomena of 
etiolation of plants, and may be placed in the same category as the 
varieties of colour and the absence of colour in the corollas of flowers, 
which depend upon the development of materials having certain 
optical properties. 

The beautiful facts observed by Professor Forbes, instead of being 
regarded as the consequence of imperfect exposure to light, must^ 
Dr. Gladstone thinks, take rank witli the phenomena of colouration 
observed throughout the animal kingdom, such as the peculiar 
markings of reptiles, birds, and wild animals, according to their dif- 
ferent habitats and modes of life; the colours of the upper and lower 
surfaces of fish, and the like ; which cannot be shown to depend upon 
the exposure or non-exposuro to light with which they frequently, 
but not always, coincide. These facts appear only to form a part of 
the vast and perfect plan of creation, in which everything that exists 
is suited in every particular to the conditions of its existence ; thus, 
those mollusks which are designed to inhabit depths scarcely per- 
meable to light, can have no need, and hence have no provision, for 
elements, to the manifestation of which light is an essential condition. 


COLOUR-BLINDNESS. 

Professor G. Wilson, M.D., has communicated to the British 
Society some statistics on this term. Colour-blindness is applied not 
to a disease of vision, but rather a remarkable type of vision. Dr. 
Wilson went on to give an explanation of the nature of this visual 
peculiarity, Illustrating his remarks by laughable instances. * ‘ Colour- 
blind people,” he said, don’t see the red in pink — they think 
it is white ; and if we darken red with black, they stop seeing any 
red'in it, and call it black before we do.” This peculiarity, however, 
shows itself chiefly — first, in the confounding of red and green, — 
secondly, in matching or confounding dark red and brown, — thirdly, 
in confounding red and black, — and, lastly, in confounding different 
shades of the same colour. As examples of this peculiarity, the Pro- 
fessor mentioned the case of an upholsterer, in Edinburgh, who 
covered a coffin with scarlet cloth ; and of a gentleman who asked a 
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lady with, a red velvet bonnet for whom she was in mourning. The 
earliest case of colour-blindness on record was mentioned in an old 
number of the Philosophical Tramactimis, A wedding was about 
to take place, and the father of the bride was about to send the 
bridegroom home for coming in a black dress. The bride remon- 
strated with her father, and assured him that it was not a black 
dress, but what she thought a genteel colour — claret. As regards 
red and gi-een, colour-blindness in this respect is generally discovered 
with flowers. Dalton discovered his colour-blindness by hearing 
parties call a geranium red, which he had thought light blue. 
Dugald Stewart could not tell a cherry from its leaves — except by 
the form. 


THE KALEIDOSOOPIO COLOUR- TOP. 

The Kaleidoscopic Colour-Top, invented by Mr. John Gorham, 
is one of those ingenious instruments which combine with entertain- 
ment the means of sound instruction. It is calculated to produce 
good results as regards the combination and contrast of colours, and 
will, we have no doubt, be largely purchased ; for, while it will 
amuse and please the children, it will also gratify and (jnlighten their 
elders, properly looked at. It is curious to notice that, though the 
several coloui-s are by rapid rotation blended into a compound colour, 
yet each is restored in its individuality when seen through a perforated 
black plane, placed at will about an inch above the combined colours, 
which plane is made, by a simple and very ingenious contrivance, to 
revolve at a lower rate of speed. It is important to note that, while 
the results of the mixture of colours by the ordinary process and by 
rotation bear a striking resemblance, there is a curious exception 
with respect to the formation of green. Yellow and blue, mixed in 
any proportions, will produce it, but no yellow and blue rotated wUl 
form a green of any sort. 

We can see in the kaleidoscopic colour-top a means of teaching 
many of the most interesting phenomena of colour, and we would 
suggest that one of the card discs should have the three primary 
colours only painted on it in the proper proportions, so as to show 
the formation of white, which occurs on rapid rotation. The top will 
serve to elucidate the principles of contrast and the action of the 
complementary colours. A little girl standing by asks us, What 
is meant by complementary colours T The three primary colours are 
yellow, red, and blue : what is wanting in a given colour to complete 
this triad is called its complementary. For example, the comple- 
mentary of red is yellow and blue (or green) ; the complementary of 
blue is red and yellow (or orange) ; the complementary of yellow 
is red and blue (or violet). If you look on a colour for a minute or 
so, and then direct the eye to a contiguous grey surface/ the com- 
plementary becomes visible. Of course the combinations permitted 
by the top are infinite ; but, as a few examples of elegant effects, we 
may notice the following : — Blue disc and yellow heart ; black disc, 
yellow heart and multangular blue piece ; red disc, green heart and 
open ring of black ; red disc, white multangle and black ring ; green 



152 


YKjtB-BOOK OF FACTS* 


disG and red heart ; yellow disc and blue heart ; the party-coloured 
discs alone ; each combination having a perforated plane dropped 
down over it, while rotating. Some combinations are, however, very 
fine without the plane . — BuildeTf No. 845. 


CAUSE OF COLOUBS. 

Mb. J. Smith has exhibited to the British Association two little 
instruments, fitted to produce rapid whirling motion ; by placing in 
these cards a pure white, so cut out as to give at several distances 
from the centre various proportions of the white parts remaining, 
and placing the instrument on an intensely black ground (a piece of 
black velvet), he succeeded in producing vivid impressions on the 
eye of several colours, viz., bright reds, dusky reds and browns, 
deep greens, light greens, yellows of various degrees of purity, 
orange violets, and other colours ; and asserted that, by apportioning 
the spaces which alternately produced in rapid succession impres- 
sions of light and of darkness, he could at pleasure cause any colour 
he desired to be seen while the rapid motion was continued. 

DECOMPOSITION OF ANCIENT GLASS. 

Sir David Brewster has read to the British Association a paper 
** On the Decomposed Glass found at Nineveh and other Places,’ ' 
Sir David described the general appearance of glass in an extreme 
state of decomposition, when the decomposed part was so rotten as 
to break easily between the fingers, a piece of undecomposed glass 
being generally found in the middle of the plate. He then ex- 
plained how, in other specimens, the decomposition took place 
around one, two, or more points, forming hemispherical cups, which 
exhibit the black cross and the tints of polarized light. In illus- 
tration of this decomposition, ho showed to the meeting three speci- 
mens, in one of which there was no colour, but which consisted of 
innumerable circular cavities with the black cross, these cavities 
giving it the appearance of ground-glass. In another specimen the 
film was specular and of gi-eat beauty, showing the complementary 
colours by reflection of transmitted light. In a third variety the 
films were filled with circular cavities exhibiting the most beautiful 
colours, both in common and polarized light. Various other re- 
markable properties of these films were described by the author. 

AOHROMATIO LENS. 

Mb. a. Claudet has described to the British Association his 
^'Changing Diaphragm for Double Achromatic Combinations,” a 
contrivance intended to reduce or increase the aperture of a double 
achromatic lens without having to unscrew one of the lenses and 
without any slit on the tube. This is done by two rings revolving 
on one another, like the top and bottom part of a snuff-box, and 
each carrying a number of india-rubber stripes, the other end of 
which was fixed on the opposite ring, so that making the ring not 
fixed in the tube to revolve by an external pinion, the india-rub- 
ber stripes were drawn intermixing ea,ch other until each of them 
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was extending on the diameter of tube, on which disposition the 
whole aperture was shut. Mr. Olaudet exhibited also the very in- 
genious pupil diaphragm, invented by Mr. Mauley, optician in 
Paris. 


POCUS OP OBJECT-GLASSES. 

Mb. a. Olaudet has explained to the British Association his re- 
searches on this question tending to show the relation between the 
distances and sizes of objects with the focal distances and sizes of 
their images, and to find the two points, one before the lens and the 
other behind, from which the distance of objects and the focal dis- 
tances must be measured, and from which all proportions are in an 
exact ratio, for it is found that measuring from the object-glass on 
both sides, double distance of object does not produce one-half of 
the focal distance, and met verad. These two points are, first, the 
point before the lens which produces an image infinitely larger at 
infinite distance, and behind the lens the point which is the focus 
for an object at infinite distance, giving an image infinitely small ; it 
is obvious that these two points are on each side the zero of the scale 
of measure, and it remained to fix the position of another point be- 
fore the lens, which produces behind the lens an image as large as 
nature. The two spaces between these two points, one in front and 
the other behind the lens, are perfectly equal, and they are each the 
unit by which all distances of objects and all focal distances are to 
be measured. Double the unit in front will give a focus one-half of 
the unit behind the lens, and one-half of the unit in front will give 
a focal distance double of the unit behind the lens, and all the other 
distances in the same proportion, so that knowing either the distance 
in front of the lens, or the focal distance, the other distance can be 
found without having to examine the focus on the ground-glass ; the 
only thing to do being to divide the scale called “ the unit of ipocal 
distances,” in any number of parts corresponding in an inverted 
ratio with the progression of distances in front of the glass. The 
paper contained many other very important and new investigations 
on that interesting question of optics, into which we cannot enter 
in our limited space . — Athenceumt No. 1665. 

DOUBLE REFBAOTION'. 

Sib David Bbewster has exhibited to the British Association a 
number of beautiful double slips of glass, with small pieces of de- 
composed glass, which he had obtained from the Marquis Campana 
in Romo, interposed, which showed all the various tints of Newton’s 
thin plates. Sir David then explained how, by the polarization in 
two different places of the transmitted light and the interference of 
those which were retarded by internal reflection at tiie surfaces of 
these very thin films, none of them the two-thousandth of an inch 
thick, the varied tints were produced. He also explained minutely 
their optical properties when examined by the polariscope. 

The Rev. Dr. Lloyd could not agree with Sir David Brewster that 
this wac a new species of double refraction, but explained how it 
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•was to be viewed as an instance of interference of the two beams of 
light polarized in opposite planes. Professor Forbes drew the atten- 
tion of the Section to the similarity of the properties of these films 
to those he had many years 6xhibite4 to the Section, which he had 
obtained by heating plates of mica, and which he had used in his 
experiments on polarized heat. 


LANDSCAPE IN CALCKDONY. 

Sir David Brewster has exhibited to the British Association a 
curious Landscape enclosed in a specimen of Calcedony, belonging 
to a lady. Sir D. Brewstei*, who had examined the specimen, ascer- 
tained that the landscape was not between two plates subsequently 
united, but was in the interior of a solid piece of calcedony. He 
stated that calcedony was porous, and that the landscape was drawn 
by a solution of nitrate of silver, which entered the pores of the 
mineral. Sir David also stated that above thirty years ago he had 
examined a similar specimen, belonging to the late Mr. Gilbert 
Innes, of Stow, who had paid a large price for it. Having no doubt 
that the figure of a cock which it contained was drawn by nitrate of 
silver, introduced into the pores of the mineral, he induced the late 
Mr. Somerville, a lapidary in Edinburgh, to make the experiment, 
and he succeeded in introducing the figure of a dog into the interior 
of the mineral. The curious fact, however, displayed by the speci- 
men now exhibited to the Section is, that the landscape had entirely 
disappeared after being kept four years in the dark. When 1 received 
the specimen yesterday from Miss Campbell, the landscape was 
wholly obliterated ; but after the exposure of an hour this morning, 
it re- appeared in the distinctest manner, as may be seen by looking 
at it against a white ground.’* It is of importance to remark, that 
the figure of the cock in Mr. Innes’s specimen, which was very strong 
in its tint, has never been seen either to disappear or to diminish in 
its tints. 


ANALYSIS OF LIGHT. 

M. PoRBO has submitted to the British Association a Portable 
Apparatus for Analysing Light, invented by him. This instrument 
was a telescope, at the side of which the light to be analysed could 
be introduced by a slit, and being then reflected down, met a prism 
of flint glass, with its remote side silvered, and placed perpendicularly 
to the axis of the observing or telescopic part, tiie light then reflected 
back is dispersed as if by a prism of double the refracting angle of 
the prism oi‘ the instrument, and the dispersion then measured by a 
micrometer placed at the focus of the eye- piece. 


SUGGESTION FOR FOG-SIGNALS. 

Sir David Brewster, in a note to Comftes Bendus, Feb. 21, 
1869, says: — ‘‘While I was investigating the polarization of the 
atmosphere, I observed the remarkable fact, that when objects 
situated far off in the open country are rendered indistinct by the 
interposition of a light mist, a part of their distinctness may be 
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restored by viewing them thrbugh a NicoVs prism, which extinguishes 
all the light polarized by the mist in a plane passing through the sun, 
the object, and the eye of the observer. The objects thus rendered 
more distinct and visible were seen through that portion of the mist 
in which the polarization of the light reflected by them was at its 
maximum. This method of rendering visible objects rendered indis- 
tinct by fogs or mists may, it appears to me, receive important 
applications in military and naval operations.” 


LUMINOUS IMPRESSIONS ON THE EYE. 

Processor Swan, in 1849, described to the Royal Society of 
Edinburgh, a method of observation by which he had succeeded in 
measuring the brightness of visual impressions of short duration. 
This consisted in causing a disc with a sector of a known angle cut 
in it, to revolve with a known uniform velocity between the eye and 
a lumindbs object. At each revolution of the disc, a flash is seen. 
The time during which tlie light has acted on the eye is easily com- 
puted from the angle of the sector and velocity of the disc ; and the 
brightness of the flash is ascertained by photometric arrangements. 
By this method the brightness of impressions formed on the eye by 
light acting for short intervals of time varying from *1 to *001 of a 
second was ascertained with results which have been described in 
the paper already referred to. 

It seemed desirable to extend the obserrations to impressions formed on the 
eye in intervals of time still shorter than *001 of a second ; and it may seem that 
this could be accomplished, either by diminishing the angle of the sector, or by 
incjreasing the diameter or velocity of rotation of the disc. There are obviously, 
however, limits to the narrowness of the sector, and to the diameter of such 
di^s as can be used conveniently ; and the velocity with which the discs may be 
driven is also limited, for when the number of revolutions exceeds about ten in a 
second, the successive impressions, which it is proposed to observe separately, 
become blended into a single nearly uniform impression, owing to their persis- 
tence on the retina. The instrument now described to the Sociefy is devised for 
the purpose of separating a sinrjle impression out of the multitude of impres- 
sions made W a rapidly revolving disc, so as to render it possible to observe the 
brightness of isolated visual impressions formed by light acting on the eye for 
extremely short intervals of time. 

The instrument consists of a train of wheels and pinions by which a disc having 
a sector cut in it is driven with great velocity. The numbers of teeth in the 
wheels and pinions are so arranged that each wheel, as well as the disc, makes 
tea revolutions for one revolution of the wheel by which it is driven. Each of 
two last wheels of thb train, which are of solid metal, has a hole pierced in 
it, through which light transmitted by the sector can pass to the eye j and the 
wheels are so placed that at each hundredth revolution of the sector, and only 
then, the sector in the disc and the holes in the wheels come into the same 
straight line, so that the eye of the observer receives a single flash transmitted, 
through the holes in the wheels. The result of this arrangement is, that al« 
though the disc be driven at the rate of a hundred revolutions per second, so 
that the impressions produced by the successive flashes transmitted by it when 
seen by the unassisted eye would bo blended into an uniform impression, yet the 
observer, looking through the holes in the wheels, receives only a single flash of 
light once a second. The brightness of the observed isolated flashes may bo 
ascertained by pbotometrical means, similar to those employed by the author 
for the same purpose in 1849, and wMch lie has fully described. 

An Instrument for producing Isolated Luminous Impressions of extremely 
short duration, varying from one-tenth to on e-millionth of a second, was shown. 
— JSdinburgh New Philosophical Journaly JSo. 19. 
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COMPASSES tv IROM SHIPS. 

TfiEEF has been read to the British Association, a Report on 
Changes of Deviation of the Compass on Board Iron ShijjMS by 
‘Heeling,^ with Experiments on Board the City of Baltimore, 
Aphrodite, Simla, aiid Sleeve Bonard/' by Mr. John T. Towson. 
The author explained the manner in which the Compass Committee 
was first fonned, in accordance with the advice of the Section he was 
then addressing, and that two reports had been drawn up, which, 
with the advice of the Astronomer Royal, had been printed and 

presented to both Houses of Parliament by command of Her 
Majesty.” He thanked the Astronomer Royal for his valuable 
advice and support. There were matters of consideration which 
the Compass Committee deemed incomplete ; the one was the 
change which took place in iron ships in proceeding to the opposite 
hemisphere ; the other, the change that was produced by what is 
technically denominated heeling, that is, when the deck or a vessel 
leaned over through the action of the wind or otherwise ; if when 
looking towards the bow it slanted downwards to the right it is said 
to heel starboard, if to the left, to heel port. Tiie first question was 
undertaken by the late respected Rev. Dr. Scoresby, who proceeded 
to Australia in the Royal Charter, and whose exertions in the pursuit 
of this branch of the inquiry shortened a most valuable life. The 
second question was the subject of his (Mr. Towson’s) present 
report. Having described the principles on which his graphic illus- 
tration was constructed, he pointed out the unexpected amount of 
deviation which this soui'ce of disturbance (heeling) brought about, 
amounting in most instances, when the ship’s head was in the 
position to produce the maximum effect, to two or three points in 
the standard compass, and after to a greater amount as far as the 
steeling compass is concerned. He remarked on several particulars 
connected with this investigation. Generally the north end of the 
oompass was drawn to the upper side of the ship — the case with seven 
out of nine compasses on board the City of Baltimore, but in the 
two steering compasses the needles were drawn contrariwise. 

Mr. Towson then explained the theory on which this disturbance 
arose, partly from subpolar magnetism below the compass, and 
partly from the disturbance of the inductive magnetism of the ships. 
In such ships as those under consideration, the following empirical 
rule held good with respect to compasses favourably placed. When 
the vertical force as determined either by vibrating experiments or 
toraion on board the ship, maintained the ratio, as compared with 
the vertical force on shore, in the proportion of nine to fourteen, 
little or no effect was produced by heeling ; and in the case of the 
Simla, this plan of predicting the amount of error was adopted : a 
moveable upright magnet was applied so as to produce the before- 
named vertical force, when it was found with magnet m” no error 
was produced, although with magnet out” it amounted to 24® from 
changing a h^ of 10° starboard to 10° port. Another remarkable 
result appears to exist. He believed that when a ship was built 
with her head south-east or south-west, little if any effect would be 
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produced by heeling. When examining the magnetic condition of 
the Sleeve iJonard, they were surprised to find that the vertical was 
very nearly that which would give no effect from heeling. Their 
talented stipendiary Secretary (to whom is due the credit of drawing 
up the two reports already published) immediately suggested that 
her head could not have been east when building, which we had 
taken for granted ; and on inquiry we found that on account of her 
great length she had been built diagonally, with her head south-east 
nearly. Although Mr. Towson believed that for practical purposes 
sufficient information had been obtained, yet there were anomalies 
in their observations that rendered the theories deduced unsatis- 
factory. This he believed arose from the rapidity with which they 
were obliged to carry on their experiments, on account of the passing 
in and out of ships through the docks, from which cause the inductive 
influence of the earth had not sufficient time to complete its effect. 
It had been proposed to request the aid of the Admiralty in allow- 
ing the Committee to experiment on one of Her Majesty’s iron ships 
in some convenient place for an unlimited time. In conclusion, he 
requested that the Astronomer Eoyal would favour the Society with 
his remarks. 

The President remarked, that he himself had made some obser- 
vations on the deviation of the compass on board an iron ship which 
he possessed. After trying magnetic compensation, the magnets 
were taken away, and a table of errors adopted. He believed that 
magnetic compensation rendered the compass sluggish. 

The Astronomer Royal, in reply to the noble President, stated that 
magnetic adjustment rendered the directive force exercised on the 
needle equal with the ship’s head on all points of the compass. 
Without compensation, with the ship’s head on some point, the 
directive force was frequently neutralized by the ship’s rnagnotio 
force. He complimented the Compass Committee for their labours, 
and the judgment exercised in carrying out their experiments, and 
he especially referred to the services of Messrs. Rundell and 
Towson ; the former was now carrying out these experiments on 
board the Great Eastern. He bad been prepared to find that the 
compasses on board iron ships were affected by heeling, but was 
surprised at the amount, yet convinced of the practicability of com- 
pensating this source of error. He considered that the Compass 
Committee should not conclude their labours without further ex- 
periments, and thought that the Admiralty should place an iron ship 
at their disposal. 

Admiral Fitzroy bore testimony to the value of the services of the 
Astronomer Royal. Notwithstanding his great exertions in the 
pursuit of science in various departments, he believed bis great 
work was his labours in connexion with iron ships. 

Professor W. Thomson wished, so far as his opinion could have 
any weight, to i-ecommend that the necessity for constant deter- 
minations of the error of the compass should be enforced on masters 
of ships generally, but most strongly on all masters of iron ships. 
It appeared to him that the only way to use the compass safely 
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ifiever to iruBt to itf that is to say, to taJce azimuths astronomically 
as often as weather permits, and only to use the compass as a con- 
venience for steering by, according to these azimuths, and as a means 
of keeping as nearly as i>ossible the desired course in the intervals 
between the azimuthal determinations. When these intervals 
amount, as they often do, to several days or weeks, no confidence 
ought to be felt in tlie dead reckoning within a wide margin of ftos- 
sible error in the course, and the established precautions on 
approaching those ought to include a large allowance for this un» 
oeitainty. No such security can possibly be bad for the determina- 
tion of direction by the compass as the comparison of two or three 
or more chronometers always gives in a well-approved ship for de- 
termining absolute time. 

Professor Thomson refen*ed to the sound and thorough mathe- 
matical theory which had been given by Mr. Ai'chibald Smith, and 
the thoroughly practical manner in which he had applied it, and 
brought it into form for practical use, in the real circumstances of 
sea-going ships, by which Professor Thomson believes much has been 
done to give security to modern navigation. Professor Thomson 
referred to the case of the wreck of the Taylenr, which the late Dr. 
Scoresby, whose loss was so much felt by this Section, had attributed 
to a change of the magnetism of the ship (a new iron ship), pro- 
d-uced in consequence of being tossed about in the Channel in a gale 
within a few hours after leaving Liveipool ; and remarked that it 
appeared strongly to corrobox’ate the opinion now expressed by the 
Astronomer Royal, that new iron ships are liable to sudden and 
great changes of magnetism on being knocked about in rough 
weatlier at sea. 

Mr. Towson considered that iron ships were as safe as wooden ships, 
and remarked that they were insured at the same premium as class 
A 1 at Lloyd’s, which would not be the case if they incurred more 
nsk. He believed when the evils of the compass were got over, 
they would be by far the safer class of ships. 

Admiral Fitzroy writes to the Atlcen€emii, No. 1G73, as fol- 
lows ; — While the subject of ‘ * Compasses in Iron Ships” is before 
your readers, pray allow me to ask, on belialf of seamen, that mathe- 
maticians will add to their invaluable information already spon- 
taneously given (without which a “ rule of thumb” would have been 
the only one) distinct directions for coiTectiiig the error caused by 
List'deviation, I use this term in preference to Captain Walker’s, 
namely, incline-deviation,” because ‘Mist” is a nautical term, and 
incline is too near inclination (already inconveniently used for dip). 
Ships are now “swung” when upright. Their compasses are 
adjusted” similarly. But at sea sailing-ships heel, or liave a list 
of, from (say) five to fifteen degrees, and while so listed their 
deviation is different — sometimes wry different from that which they 
would have if upright, with the ship’s liead in the same direction. 
In one iron- ship — the W, S, Lindsay — more than two points of 
difference were caused by her heeling over under sail (see Walker on 
JSkips' Magnetim)* The reasons are obvious. When a ship is on 
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** an even keel’* (upright) the iron of either side acts on the compass 
similarly to that of the other. When there is a considerable list, 
the iron on either side acts differently from that of the other. 
Captain Walker found, years ago, that tanks and ballast affected 
the compass differently from guns, shot, and iron in the upper part 
-of the ship; also, that the sharp iron aftex*- bodies or “runs” of 
vessels (being vertical and vex*y magnetic) have an effect on the 
compass contrary to that of the iron in the upper body of the ship 
before the binnacles. 

A remedy seems to be to place a ship along her neutral line (that in 
which she has the least deviation), then to list or heel her over, as 
if under sail, and ascertain what difference *i8 caused in the deviation. 
It appears probable, but it has not been tried, much less proved, 
that equal or proportionate differences would be caused by equal 
lists with tlie ship’s head in other directions ; but experiments are 
wanting, and a raatliematical head is indispensable, to direct, 
analyse, and digest them, for the benefit of this iron-ship building 
country. 


DEEP-BEA SOUNDINGS — ^THEIB UNCEETAINTT. 

pROPEssoE W. R. Trowbridge, in a paper in SUliman's Jourrud 
for November, 1858, observes : — 

Prominent among the instances of reported unfathomable depths, 
stands the sounding of Captain Denham of the British Navy, in 
H.M.S. Herald^ made in Octol>er, 1852, on a voyage from Rio d© 
Janeiro to the Cape of Good Hope. This is an exti'eme case ; but 
since it is reported among the greatest deep-sea casts, it will serve 
best for illustration. AU other great ccLsts of the lead which have 
been reported are subject to the same causes of error which are to be 
found in this, some in a greater and some in a less degree ; so that 
it is not necessary for us to believe yet anything with regard to 
them, except that they gave no result. The sounding of Captain 
Denham was made with a lead weighing nine pounds, attached to 
a line one- tenth of an inch in diameter ; and it is reported that this 
lead descended to the depth of nearly nine miles in the sea without 
touching bottom. 

In accordance with a plan which originated with the lamented 
G. M. Bache, United States Navy, in 1846, in the explorations of 
the Gulf-stream, and which has constantly been followed since. 
Captain Denham noted the time of running out of the successive 
portions of the sounding-line during the nine hours of its supposed 
descent. According to these observed times of descent, the nine- 
pound lead communicated to the descending line at the depth of 
3000 fathoms, or 18,000 feet, a velocity of two feet per second: a 
result which is philosophically impossible, since the resistance ©f the 
water acting upon a line of this diameter, moving with a velocity of 
two feet per second, at the depth mentioned, amounts to more than 
three times the weight of the lead or shot used. It will hardly be 
necessary to enter into any argument to show that there can fc>e no 
motion of descent when the resistance to that motion is three times 
the weight of the moving mass. Further, tlie observations show 
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that the nine-pound shot and line were running with a velocity of 
two feet and a half per second at the depth of 2000 fathoms, or 
12,000 feet. Here the result contradicts in quite as strong a man- 
ner the mechanical laws of the descent ; and in fact below 1000 
fathoms, or 6000 feet, if we credit the observations, a velocity was 
observed in the running out of the line which it was impossible for 
the lead to communicate to it. In fact but a small part of that 
velocity could liave been produced by the descent of the lead. Here 
we have a reliable result to the depth of 1000 fathoms only. The 
difference between this result and the conclusions of Captain Denham 
is simply the difference between one Wi7eand nine miles. 

In measuring the distance to the sun, an error of eight miles 
would hardly bo worth noticing, perhaps ; but what conclusions can 
be drawn from a measurement in which the probable error amounts 
to eight times the whole distance ? 

We add a few words on the Sounding -lead and Line. The lead, 
if allowed to descend alone, will fall with a uniform and rapid 
velocity to the bottom. This velocity will be attained within a few 
feet of the surface, and will be due to the opposing forces of gravity 
and the resistance of the water, which will be balanced when the 
uniform velocity is reached. But if a line be attached to the lead, a 
few hundred feet of the line will offer a resistance to the motion 
nearly equal to the whole weight of the lead ; and as successive 
lengths of line are drawn into the water, the resistance is constantly 
increased ; so that at 2000 or 3000 fathoms depth, the weight will 
be almost entirely suspended in the sea by the resistance of the 
wat-er along the sides of the line. 

Some idea of the resistance which opposes the motion of a sound- 
ing-line may be formed from the fact, that upon 1000 fathorais of a 
line one- tenth of an inch in diameter, moving with a velocity of three 
feet per second, the resistance is between 25 and 30 pounds. And 
if the velocity be increased to six feet per second, the resistance upon 
the line becomes a hundred pounds nearly. Or, if the length of the 
line be doubled, with the same velocity, the resistance is doubled ; 
and it is also directly proportional to the diameter of the line. 


FRESH WATER FROM BEA-ICE. 

To explain the observation of Dr. Kane as to the freshness of Ice 
formed from Sea-water under 30 deg., Dr. Walker, Surgeon and 
Naturalist to the Arctic Discovery Expedition, supposes that it may 
have depended on the freezing of a portion of sea-water which was 
covered at the time of its congelation with a stratum of fresh water 
produced by the melting of bergs. On the 12th of April, 1857, 
whilst lying off Brown’s Island, within about four miles of the glacier 
suiTounded by bergs, the author observed a layer of freshwater, two or 
three inches in depth, floating, like oil, on the surface of the salt water. 
To this cause he attributes the occasional occurrence of hummocks 
from the upper portions of which ice perfectly free from salt can be 
obtained, while on digging deeper into these hummocks, the ice is 
always found to lose its freshness. — Proc. Royal Soc. 
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DESTRUCTIVE EFFECTS OP WAVES. 

Mr. Thomas Stevenson, O.E., in a communication to the Royal 
Society of Edinburgh, states as supplementary to the paper describ- 
ing the results of his Marine Dynamometer, that ** On the Bound- 
Skerry of Whalsey, wliich is only exposed to the waves of the 
North Sea or German Ocean, he found, on first landing, in 1852, 
masses of rock weighing 94 tons and under, heaped together by the 
action of the Waves at the level of no less than 62 feet# above the 
sea ; and others, ranging from 6 to 18 tons, were found to have 
been quarried out of their positions in situ, at levels of from 70 to 74 
feet above the sea ; anotlier block of 7Yff tons, at the level of 20 feet 
above the sea, had been quarried out and transported to a distance 
of 73 feet, from S.S.E. to N.N.W. over opposing abrupt faces as 
much as 7 feet in height.” Somewliat similar evidences of the force 
of the sea were observed on the neighbouring islands, and more 
recently by Mr. David Stevenson at Balta and Lambaness (in the 
most northern of the Shetland Islands), who, in a report made at 
the time, attrilmtes the great force of the waves in the northern 
regions of the German Ocean to their exposure and the proximity of 
deep water to the land. In addition to these causes, the author 
referred to the strength of the tides, the configuration of the German 
Ocean, and to the great depth of the water, as the probable cause 
why heavier waves are produced in the latitude of Shetland than are 
found, for example, on the coasts of England or Holland. 

The author, after alluding to the writings of Mr. Airy and Mr. 
Webster, referred specially to this gradually decreasing general depth in 
passing from Shetland to Holland, as amain cause of tlie diminished 
magnitude of the undulations. Tliat the waves are materially smaller 
in the southern tlian in the northern latitudes, may be inferred from 
the low, yet safe, level at which many of our southern seaport towns 
have been built in reference to that of high water. Tlie author con- 
sidered that another proof that this reduction of the waves depended 
on the reduction in the depth of water, might be deduced from the 
structure of the bottom. He considered that the presence of mud&t 
any depth might be taken as a certain proof that the agitation, 
originating at the surface, had ceased to be appreciable. If the geo- 
logical formation did not produce a clayey deposit, or if strong sub- 
marine currents existed, the absence of mud might afford no proof of 
the magnitude of the waves ; but its presence in shoal water may be 
relied on as indicating with certainty that?>in whatever locality it 
ia found there must be small disturbance at the surface, or, in 
other words, that there cannot be a heavy sea. Applying such a 
test to the present case— muddy deposits are found in from 80 to 90 
fathoms off Whalsey, from which point southwards they are found in 
gradually lessening depths, till they rise to within 8 fathoms of the 
surface at the mouth of the Elbe. Similarly, at the Firth of Forth, 
the mud rises on the north side from 18 fathoms off Elie Ness 
to 7 ftt Burntisland ; and on the south side, from 1 7 fathoms, near 
North Berwick, to 2 fathoms off Leith ; while above QueensfeiTV, 
even altliough the cuirent is stronger in the higher portions of the 
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estuary, the mud, owing to the comparative absence of waves,, 
actually emerges above low water. It is well known, that on the 
banks of Newfoundland, and all round the British islands, where thd 
bottom suddenly rises near the 100 fathoms line, the waves actually 
break. It seems reasonable, therefore, to infer, that the gradually 
decreasing depth of the German Ocean must as effectually, though 
not so suddenly, diminish the size of the undulations . — Edinburgh 
Neiv Philosophical Joumaly No. 19. 


BALLOON OBSEKVATIONS. 

Colonel Sykes has j)regented to the British Association the 

liepoii; of the Balloon Committee.*’ It gave various preliminary 
details of the meetings and proceedings of the Committee ; amongst 
these, that they secuicd the co-operation and use of the large balloon 
of Mr. Green. That Prof. Tyndall, and Mr. J. B. Bussell, and Mr. 
John Murray, the two latter students in Glasgow University, who 
had been employed under Prof. Thomson in charge of his meteoro- 
logical instruments, had volunteered their services to accompany Mr. 
Green, and to aid in making and recording the proposed observations. 
Col. Sykes also infonned the committee that an observer of light 
weight was available from Greenwich, and also Mr. Storks Eaton, 
an amateur meteorologist, of Little Bredy, Dorset, llie committee 
selected Wolverhampton as the place of ascent, spring as the time, as 
suggested by the Astronomer Koyal, and secured through Lord 
Wrottesley the use of the instruments which had been used in the 
former ascent. The Gas Company at Wolverhampton offered the 
use of their yard, from which the balloon might ascend, and in which 
it might be inflated. Various causes of delay occurred, but even- 
tually M. Gassiot having reported the instruments and other arrange- 
ments all ready, Mr. Storks Eaton was selected by the committee to 
conduct the experiments, and at length General Sabine and M. 
Gassiot were invited to attend at Wolverhampton on Monday, the 
15th of August. On that day Col. Sykes, Lord Wrottesley, Admiral 
FitaBoy, Dr. Lee, and Mr. Glaisher attended at the place of ascent, 
In consequence of sudden violent gusts of wind that day, Mr. Green 
was unwilling to ascend, fearing damage to the valuable instru- 
ments ; but as he declared that no damage to life was to be feared, 
he offered to risk the balloon if the committee wished that the ascent 
irhould proceed. The committee then ordered the gas to be laid on, 
but various delays having protracted the preparations to the approach 
of darkness, when the ascent would be unprofitable, it was defen*ed 
till next day. On that day, when all preparations were nearly com- 
pleted, a sudden gust of wind jerked the funnel of the balloon, and 
caused such a rent as to render any attempt at an ascent on that 
occasion impossible, Mr. Green assured tlie committee it would 
take some weeks to repair the damage. Mr. Green’s terms were 
for the first ascent, 151. for a second, 20^. for a third, and 151. 
for a fouith, the committee to provide the gas and to pay all inci- 
dental expenses. The committee offered to renew their operations 
early next year, and suggested that their reappointment should be 
recommended, and the gnmt of 200?. continued at their disposal, 
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giving the opinion of Sir J. W. F. Herschel and other eminent 
scientific men that the objects to be attained were of the highest 

interest. 

THE ROYAL SOCIETY MEDALS. 

The Council of the Royal Society has awarded the Copley Medal 
for the year t|| Professor Wilhelm Edward Weber, of Gottingen, for 
researches in electricity, magnetism, acoustics, &c. One of the 
Royal Medals has been bestowed upon Mr, George Bentham, for 
contributions to Systematic and Descriptive Botany ; .and the other 
Royal Medal to Mr. Arthur Cayley, for his Mathematical Papers 
published in the Philosophical Transactions, 


THE ANGLE OF DOCK- GATES, AND THE CELL OF THE BEE. 

Mr. C. M. Willich has communicated to the Philosophical 
Magadncy No. 122, a paper upon this interesting inquiry. 

“ The question (says Mr. Willich) as to the proper Angle at which 
Dock- Gates should be placed, so that the timber employed should 
yield the most favourable result, has often been discussed by mathe- 
maticians, and determined as a problem of maxima and minima. 
The angle has been found to be 109° 28' 16”.” 

A patient consideration of the properties of the cube, and its posi- 
tion, has led Mr. Willich to the fact that the geometrical solid, 
formed by the union of two cubes, having a dodecahedron with twelve 
rhomboidal faces, produces angles affording the greatest amount of 
resistance. 

The obtuse angle on the face of this dodecahedron produced by 
the union of two cubes, as above mentioned, is the prime angle which 
affords the greatest resistance to water pressure in a dock-gate. 

Hie partition of another regular solid body, the tetrahedron, effected 
by cutting off four smaller tetrahedrons, of half the length of the 
base, will leave the platonic or regular octahedron, whose eight faces 
are equilateral triangles — and these faces we find incline to each 
other at an angle of 109° 28' 16”, thus amving at the same angle, 
although we make use of two very different simple solids — the cube, 
and tetrahedron. There are other curious interchanges, as in the 
partition of the dodecahedron, the trihedral summit forms one- fourth 
part of a tetrahedron. 

The laws of nature are always simple ; we might therefore be led 
to expect that the same angle which is best for the dock gates, should 
be precisely the same as that of the trihedral roof of the bee’s cell. 
The mode of arriving at the angle of the bee’s cell Mr. Willich has 
shown in a letter inserted in The Literary Gazette of the 9th of July, 
explaining the manner of constructing the bee*s cell, and of obtaining 
the angle requii-ed. The following is the letter : — 

** Many years ago you inserted in your journal a paper of mine on th^ ful^ot 
of an approximate geometrical quadrature of the circle. That approximation I 
afterwards succeeded in obtaining to within the part of the side of the 

square sought ; and the Royal Society, on the 10th of May, 1855, so far relaxed 
the rule adop W with reference to questions of this description as to admit the 
paper to be read ; and a short account wtvs inserted in their ‘ Proceedings.* 

“ I am now anxious to aonounce that I have succeeded in dividing the cube 

L 2 
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into several geometrical solids, with which many definite and regular geometrical 
bodies may be constructed. 

** Perhaps one of the most curious is that of the bee’s cell, which is in fact an 
elongated dodecahedron ; and consequently the angles of the trihedral roof and 
base, respecting which so many learned investigations have been made, can be 
no other than those of the true geometrical soiia. 

** Without the aid of diagrams it is not easy to make the forms of solids clear 
to the mind in a popular way. " W 

A cube may be divided into six equal and uniform bodies in two different 
ways : — 

“ 1st. By lines from the centre to the eight angles of the cube, which will give 
six 4-Bided jwramids. 

“ 2ndlv. By lines from one of the upper angles of the cube, drawn diagonaUy 
to the three opposite angles, dividing the cube into three equal and uniform 
solids. Each of these solids being halved, forms a left- and a right-handed 
solid. These six solids, though equal in solidity, differ so far in shape, as three 
are left-handed and three right-handed, in the same way as the hands of the 
human body. 

** Each of the six bodies obtained by the second mode of partition may be 
divided into two of equal solidity and of similar shape. Two of these bodies, 
each being one-twelfth of the cube, may be so united as to produce the pyramid 
obtained by the first mode of partition. Six of these bodies, each being one- 
twelfth part of a cube, may be so arranged as to form the oblique rhomboid. 

“For the present investigation we will not proceed further than the solid thus 
obtained, being the one-twelfth part of the cube. By this body, by using a 
different number and mode of arrangement, may be produced a variety of 
eymraetrical geometrical forms in addition to the following : — 

** 1. The cube consists of twelve of these bodies. 

2. The octahedron consists of four of these bodies. 

** 8. The oblique rhomboid consists of six of these bodies. 

**4. The dodecahedron consists of twenty-four of these bodies. 

“ 6. The dodecahedron also consists of four oblique rhomboids — or two cubes, 
or six octahedrons. 

“ The bee’s cell consists of seven oblique rhomboids, or forty-two half 
pyramids. 

“ It is therefore evident that the bee’s cell is an elongated dodecahedron. 

It may be observed that the pyramid, or one-sixth of the cube obtained by 
the first mode of partition, may be divided into four bodies, each of which is 
one-third of a cube containing onc-cigbth of the mass of the cube from which it 
was derived. So that, in fact, we may go on dividing and reproducing bodies of 
a similar shape, and still retaining the diagonal lines of the cube. liow far this 
subdivision may be carried in nature, or how much further than our powers of 
vision go, I will not at present venture an opinion, W e can imagine tlie com- 
mencing atoms may be infinitely smuD, when we remember the wonders revealed 
by the microscope.” 

Mr. Willich has also read to the British Association a communi- 
cation upon this subject, which lie illustrated with models admirably 
calculated to make this abstruse matter intelligible, and related a 
verjr interesting history of the speculations of mathematicians in 
their successive attempts to discover the angle which gave the greatest 
strength to support pressure with the greatest economy of materials. 
It proved that, though some of the mathematicians had fallen into 
error, the bees, by a peculiar instinct, had always used the raatbe- 
matically-correct angles. The models showed exactly the manner in 
which the suifaces were an-anged so as to produce the desired efiect. 

Mr. Willich proposes to illustrate, in a similar manner, the com- 
bination of many other bodies ; he being of opinion that the study 
of geometry would be simplified by the use of models, showing 
how certain forms are built up with solids of a definite though 
not of a primitive form. 
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BONELLI’S ELEOTKIO LOOM, 

M. DB Sbimarcourt has informed the French Academy of 
Sciences that M. Froment has completed important improvements 
in the Electric Loom invented by Chevalier Bonelli, Director of the 
Sardinian Telegraph, which figured at the Paris Exhibition of 1855, 
when a commission was named tO examine it and make a report to the 
Academy. M. Chevreuil stated that he had been to see it at work, 
accompanied by the President of the Chamber of Commerce and 
other gentlemen, and had been astonished at the results obtained. 
The invention consists chiefly in replacing the Jacquard cards by a 
thin sheet of tin on which the design to be reproduced on the fabric 
is figured with varnish or isolating ink. The beat up of the batten 
brings a metallic comb formed of small separate teeth into contact 
with the design, when some of the teeth touch the varnish of the 
design, and others touch the metal ; and those teeth in contact with 
the metal alone give passage to the electric fluid supplied by a 
Bunsen pile, and convey it to the small electro* magnets with which 
they are connected by means of a thin copper wire. These electro- 
magnets act upon an equal number of small iron rods to keep them 
out of the way of the wires of the Jacquard, while those teeth which 
come in contact with the varnish of the pattern are allowed to pro- 
ject against the wires of the Jacquard, to act upon them in the same 
manner as the cards now used. As a proof of the ease with which - 
new patterns can be applied, when the Emperor and Empress were 
lately visiting the Ateliers to inspect the loom, M. Froment, with- 
out interrupting the work, replaced the design in course of execu- 
tion by a band of tin, on which he had written the words Napoleon 
HI., which were seen to follow on the fabric, the flowers composing 
the first design. 


ATMOSPHERIC ELECTRICITY. 

Dr. Joule has read to the Manchester Literary and Philosophical 
Society, thefollowing extract from aletter from Professor W. Thomson, 
I have had an apparatus for Atmospheric Electricity put upon the 
roof of my lecture- room, and got a good trial of it yesterday, which 
proved most satisfactory. It consists of a hollow conductor sup- 
ported by a glass rod attached to its own roof, with an internal 
atmosphere kept dry by sulphuric acid : the lower end of the glass 
rod is attached to the top of an iron bar, by which the liollow con- 
ductor is held about two feet above the inclined roof of the building. 
A can, open at the top, slides up and down on the iron bar which 
passes through a hole in the centre of its bottom, and, being sup- 
ported by a tube with pulleys, &c., below, can easily be raised or 
lowered at pleasure. A wire attached to the insulated conductor 
passes through a wide hole in the bottom of the can, and is held by 
a suitable insulated support inside the building, so that it may be 
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led away to an electrometer below. To make an observation, the 
wire is connected with the earth, while the can is np, and envelops 
the conductor — its position When the instrument is not in use. 
The earth connexion is then broken, and the can is drawn down 
about eighteen inches. Immediately the electrometer shows a large 
effect (from five to fifteen degrees on my divided ring electrometer, 
in the state it chanced to be in, requiring more than one hundred 
degrees of torsion to bring it back to zero, in the few observations I 
made). When the sui-face of the earth is, as usual when the sky is 
cloudless, negative, the electrometer shows positive electricity. But 
when a negative cloud (natural, or of smoke) passes over, the indi- 
cation is negative. The insulation is so good that the changes may 
be observed for a quarter of an hour or more, and when the can is 
put up the electrometer comes sensibly to zero again, showing 
scarcely any sensible change when the earth connexion is made, 
before making a new start.” Dr. Joule stated that he had recently 
witnessed experiments with Professor Thomson’s new atmospheric 
electrometer, the merit of which consisted in its extreme sensitive- 
ness, and the facility with which accurate observations could be 
made with it. 


ELECTRICITY OF TOURMALINES. 

M. Gaugain, in an elaborate memoir, states that the Tourmaline 
becomes electric when cooled or heated between certain limits of 
temperature : the green and blue tourmalines of Brazil furnish the 
largest amount of electricity, and not the brown tourmalines aa 
commonly supposed. M. Gaugain has also investigated the hygro- 
metric peculiarities of the tourmaline in relation to electricity. The 
transparent variety is much valued for experiments on the polariza- 
tion of light. 

ELECTRICAL THEORY OF THE AURORA BOREALIS. 

Mb. Grove, in a paper read by him to the Royal Institution, 
''On the Electrical Discharge and its Stratified Appearance in 
Rarefied Media,” observes, in conclusion, that the experiments of 
Walsh and Morgan, corroborated by Gaissiot, go far to prove that 
ordinary matter is requisite for the transmission of electricity, and 
that if apace could exist void of matter, then there would be no 
electricity : thus supporting the views advocated by Mr. Grove and 
some others, that electricity is an affection or mode of motion of 
ordinary matter. 

The non -transmission of electricity by very highly attenuated gas 
may also afford much assistance to the theory of the aurora borealis, 
a phenomenon, the appearance of ^hich, the regions where it is 
seen, its effect on the magnet, and other considerations, have led to 
the universal belief that it is electrical. 

The experimental result that a certain degree of attenuation of air 
forms a good conductor, or easy path for the electrical force, while 
either a greater or a less degree of density offers more resistance, and 
this increasing towai-ds either extremity of density or rarefaction, 
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show, that if there be currents of electricity circulating to or from 
the polar regions of the earth, the return of which, as is generally 
believed, gives rise to the beautiful phenomena of the aurora borealis 
or australis, the height where this transit of electricity takes place 
would be just that at which the density of the air is such as to render 
it the best conductor. By careful measurement of the degree of 
attenuation requisite to enable the electrical discharge to pass with 
the greatest facility in our laboratory experiments, we may approxi- 
matively estimate the degree of rarefaction of tho atmosphere at the 
heiglit where the aurora borealis exists. By these means we get a 
mode of estimating the height of the aurora by ascertaining, from 
the decrement of density in the atmosphere in proportion to its 
-distance from the earth, at what elevation tho best conducting state, 
or that similar to our best conducting vacuum tubes would be found ; 
or conversely, by ascertaining the height of the aurora by parallactic 
measurements, we may ascertain the ratio of decrement in the density 
■of the atmosphere. Thus by our cabinet experiments, light may be 
thrown on the grand phenomena of the universe ; and the great 
questions of the divisibility of matter, whether there is a limit to its 
■expansibility, whether there is a fourth state of attenuation beyond 
the recognised states of solid, liquid, and gaseous, as Newton seemed 
to suspect, (30th query to the Optics,) and whether the imponderables 
are specific affections of matter in a peculiar state, or of highly- 
attenuated gaseous matter, may be elucidated. Though the entire 
solution of such questions be beyond the power of man, we may ever 
hope to gain approximative knowledge. 

EFFECT OF PKESSURE ON ELECTRIC CONDUCTIBILITY IN METALLIC 
WIRES. 

M. Elib Wartmann, of Geneva, has communicated to Major- 
Oeneral Sabine, the following experiments by which he has proved 
the Effect of Pressure on Electric Conductibility in Metallic Wires. 

The method resorted to is the one devised by MM. Christie and 
Wheatstone, which is called the electrical bridge. The current of a 
Bunsen’s battery of six large cells was divided between the wire to 
be tested (a very soft copper wire 0*05 of an inch in diameter, and 
covered with gutta perch a) and another conductor ; both being con- 
nected with a delicate Ruhmkorfrs galvanometer, so that the needle 
remained on the zero point. All contacts were made invariable by 
sol derings. 

No sensible effect being determined by the pressure of nine atmo- 
spheres in a piezometer, M. Wartmann used a press which enabled him 
to produce compressions superior to four hundred atmospheres, conse- 
quently superior to that which is suffered by an electric conductor 
immersed in the ocean, at a depth of 12,420 English fbet. The 
wire, besides its coating, was preserved against pennanent deforma- 
tion by two sheets of thick gutta percha, placed between the steel 
plates which took hold of it. The experiments have shown — 

I'*. That a pressure of thirty atmospheres (a number relative to the sensibility of 
tho galvaaomoter) diruinishes the conducting power of a copper \Aire for electricity. 
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That the effect iacreasea with the i^resswre. 

3°. That the diminution remains the same for each compression, as long as the 
latter does not vary. 

4°* That the primitive conducting power is exactly restored when the pressnre 
vanishes altogether. 

Many interesting results flow from these conclusions. For the 
present, M. Wartmann adds, that the fact which he has discovered 
establishes a new connexion between electricity, heat, and light : for 
it has been demonstrated by M. Seiiarmont — 

a. That any artificial increase of density in a non-crystallized solid body di- 
minishes, in the direction in which it is exerted, the conducting power of that 
body for heat. 

h. That in homogeneous media which are in a state of artificial molecular 
equilibrium, the conformation of the thermic ellipsoid, either oblate or prolate, 
is always corresponding to that of the optic one . — Proceedings of the Hogal 
Society. 


ELECTRICAL “FREQUENCY.” 

Professor W. Thomson has read to the British Association a paper 

On Electrical * Frequency.’ ” Beccaria found that a conductor insu- 
lated in the open air becomes charged sometimes with greater and 
sometimes with less rapidity, and he gave the name of “frequency” 
to express the atmospheric quality on which the rapidity of charging 
depends. It might seem natural to attribute this quality to electrifi- 
cation of the air itself round the conductor or to electrified particles 
in the air impinging upon it ; but the author gave reasons for believing 
that the observed effects are entirely due to particles flying away from 
the surface of the conductor, in consequence of the impact of 
clectrified particles against it. He had showm in a previous commu- 
nication made to the Association, that when no electricity of 
separation (or, as it is more generally called, “frictional electricity,” 
or contact electricity,”) is called into play, the tendency of particles 
continually flying off from a conductor is to destroy all electrification 
at the part of its surface from which they break away. Hence a 
conductor insulated in the open air, and exposed to mist or rain, with 
wind, will tend rapidly to the same electric potential as that of the 
air, beside that part of its surface from which there is the most 
frequent dropping, or flying away, of aqueous particles. The rapid 
charging indicated by the electrometer under cover, after putting it 
for an instant in connexion with the earth, is therefore, in reality, 
due to a rapid discharging of the exposed parts of the conductor. 
The author had been led to these views by remarking the extreme 
rapidity with which an electrometer, connected by a fine wire with 
a conductor insulated above the roof of his temporary electric obser- 
vatory in the island of Arran became charged, reaching its full indi- 
cation in a few seconds, and sometimes in a fraction of a second, 
after being touched by the hand, during a gale of wind and rain. 
The conductor, a vertical cylinder about 10 inches long and 4 inches 
diameter, with its upper end fiat and corner slightly rounded off, 
stood only 8 feet above the roof, or, in all, 20 feet above the ground, 
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and was nearly surrounded by buildings rising to a higher level. 
Even with so moderate an exposure as this, sparks were frequently 
produced between an insulated and an uninsulated piece of metal, 
which may have been about ^g^th of an inch apart, within the elec- 
trometer, and more than once a continuous line of fire was observed 
in the instrument during nearly a minute at a time, while rain was 
falling in torrents outside. 

IMPROVEMENT OP THE VOLTAIC PILE. 

It is well known that Bunsen’s Pile, which is but a modification 
of Grove’s, consists of a glazed vessel, containing a cylindrical 
element of zinc, which surrounds a porous vessel filled with strong 
nitric acid, into which a charcoal cylinder has been introduced, the 
liquid in the outermost vessel consisting of water acidulated with 
about ten parts of sulphuric acid. Now, although this is a most 
powerful combination, and in general use, it has two great incon- 
veniences ; first, the quantity of nitrous vapour it evolves is highly 
unpleasant, and may become dangerous ; and, secondly, the current 
produced is not of constant intensity, M. Thomas has communicated 
to the Academy of Sciences a modification which he has effected in 
this kind of pile, and which would seem to be quite free from the 
inconvenience alluded to. M. Thomas, in fact, shows that the de- 
velopment of nitrous vapour is one of the chief causes which interfere 
with the cofistancy of the current, inasmuch as they attack the copper 
riband forming the electrodes, and effect certain chemical combina- 
tions, which give rise to counter* currents, and thus impair the prin- 
cipal one. He therefore causes these gases, as they are evolved, to 
pass into a porous vessel, where they are decomposed. In this pro- 
cess a secondary current is produced, which, by the peculiar con- 
struction of the apparatus, is turned to account, and tends to correct 
the inequalities of the principal current. This arrangement too- 
prevents the pile from becoming dirty, as is the case with Bunsen’s- 
pile . — National Mayazlnc, 

RAPIDITY OF SIGNALLING THROUGH LONG TELEGRAPH WIRES. 

Mr. F. Jenkins has read to the British Association a paper de- 
tailing certain experiments undertaken at the establishment of Messrs. 
B. S. Newall and Co., Birkenhead, with a view to verify the theory 
of retardation, and to supply certain constants required. This theory 
has been ■well developed by Prof. Thomson, and is confirmed by the 
results of these experiments, which have indeed only been rendered 
possible by the peculiar construction of Prof. Thomson’s marine gal- 
vanometer. In this instrument momentum and inertia are almost 
wholly avoided by the use of a needle w^eighing only 1 J grain, com- 
bined with a mirror reflecting a ray of light which indicates deflexions- 
with great accuracy. By these means a gradually increasing or de- 
creasing current is at each instant indicated at its due strength ; thus, 
when this galvanometer is placed as the receiving instrument at the 
end of a long submarine cable, the movement of the spot of light 
consequent on the completion of a circuit through the battery cabl 
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And earth, can be 6o observed as to furnish a curve reprefienting very 
accurately the anival of an electric current. Lines representing 
auocessive signals at various speeds can also be obtained, and by 
means of a metronome, dots, dashes, successive A' s, &c., can be sent 
with nearly perfect regularity by an ordinary Morse key, and the 
corrdfponding changes in the current at the receiving end of the 
'Cable accurately observed. The strength of the battery employed 
was found to have no influence on the results ; curves given by bat- 
teries of different strengths could be made to coincide by simply 
drawing them to scales proportionate to the strengths of the two 
currents. It was also found that the same curve represented the 
gradual increase of intensity due to the arrival of a current, and the 
gradual decrease due to the ceasingof that current. The curves of arrival 
obtained for lengths of from 1000 to more than 2000 nauts were found 
to agree very closely in general appearance with those given by Prof. 
Thomson’s theory {Proceedings of the Royal i^ocletyy May, 1855). 
In the curves representing dots and dashes sent at high speeds, suo- 
oessive dashes appear in quite a different part of the scale from that 
occupied by dots. It is in tliese cases obvious that no delicacy of 
relay will enable us to indicate both of these signals at a constant 
adjustment, nor does any increasing strength of battery help us — for 
though the variations of intensity are absolutely increased, the rela- 
tive position of such changes to one another on the scale remains un- 
altered. The magnitude of the first appearance of a current at the 
far end of a cable may, however, be increased by the use of powerful 
batteries, and delicate instruments would permit the faintest appear- 
ance to be observed. By these means one isolated signal might be 
sent with great rapidity. 

Returning to the consideration of successive signals, when the 
speed of transmission is diminished, the oscillations of the spot in- 
crease in size, those for dots and dashes overlap one another, and 
would give legible Morse signals by means of a relay. The ampli- 
tudes of oscillation representing any letter or letters were found to be 
proportional to the amplitude representing dots. The speed of sig- 
nalling possible can therefore be measured by that amplitude as soon 
as in one case it is determined what speed of dot signalling is com- 
patible with the reception of all other combinations of dots, dashes, 
and spaces. This amplitude is modified by the nature of the receiv- 
ing instrument, by the nature of the signal, by the skill of the 
manipulator, &c. The possible speed of signalling was found to be 
very nearly proportional to the squares of the lengths spoken through ; 
thus, a speed which gave 15 dots per minute in a length of 2191 
nauts, reproduced all the effects given by a speed of 80 dots in a 
length of 1500 nauts. At these speeds, with ordinary Morse signals, 
«peaking would be barely possible. In the Red Sea, a speed of from 
7 to 8 words per minute was obtained in a length of 750 nauts. This 
result agrees very closely with the deduction from the experiments 
at Birkenhead, and apparently shouts that the influence of electro- 
magnetic induction, due to the disposition of the cable in coils, does 
not very materially retard the possible speed of signalling. The 



EIEGtmCAL SCIENCE. 


171 


amplitudes of oscillation representing dots can be thrown into a 
curve which will be the same for ail lengths. By this curve we can 
determine from one single observation, on any cable, the amplitude 
of oscillation due to any speed, and, consequently, the possible speed 
of signalling on that cable. This metliod, however, of determining 
the possible speed of signalling, presupposes that a considerable 
length of the cable shall have been manufactured. Mechanical 
senders, and attention to the proportion of the various contacts, 
would materially increase the speed at which signals of any kind 
could be transmitted. The best trained hand cannot equal the accu- 
racy of mechanism, and the slightest irregularity causes the current 
to rise or fall quite beyond the limits required for distinct signals. 
No important difference was observed between signals sent by alter- 
nate reverse currents, and those sent by the more usual method. 
The amplitude of oscillation, and consequent distinctness of signalling, 
was quite the same in the two cases. An advantage in the first 
signals sent is, however, obtained by the use of Messrs. Siemens and 
Halshe’s submarine key, by which the cable is put to earth imme- 
diately on signalling being interrupted, and the wire thus kept at a 
potential half way between the potentials of the poles of two counter- 
acting batteries employed, and the first signals become legible, 
which, with the ordinary key, would be employed in charging the 
wire. — A thencmm Report* 

TRANSMISSION OP ELECTRICITY THROUGH WATER. 

Mb. J. B. Lindsay has communicated to the British Association 
the following results. The author has been engaged in experimenting 
on the subject, and in lecturing on it in Edinburgh, Glasgow, and 
other places since 1831. He has succeeded in Transmitting Signals 
across the Tay and other sheets of water, by the aid of the water 
alone, as a means of joining the stations. His method is to immerse 
two large plates connected by wires at each side of the sheet of 
water, and as nearly opposite to each other as possible. The wire 
on the side from which the message is to be sent is to include the 
galvanic battery and the commutator or other apparatus for giving 
the signal. The wire connecting the two plates at the receiving 
station is to include an induction coil or other apparatus for increasing 
the intensity, and the recording apparatus. The distance between 
these plates he distinguished by the term lateral distance." Ho 
found that there was always some fractional part of the power from 
the battery sent across the water. There were four elements on 
which he found the strength of the transmitted current to depend : 
first, the batteiy power ; second, the extent of surface of the im- 
mersed metal sheets ; third, the “lateral distance" of the immersed 
sheets ; and,* fourth, in an inveree proportion the transverse distance, 
or distance trough the water. As mr as his experiments led him 
to a conclusion, doubling any one of the former three doubled the 
distance of transmission. If, then, doubling all would increase the 
intensity of the transmitted current eightfold, he entered into cal- 
culations to show that two stations in Britain, one in Cornwall and 
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the other in Scotland, and corresponding stations well chosert 
in America, would enable us to transmit messages across the 
Atlantic, 

The Earl of Rosse said he was aware that some years since experi- 
ments were made on the subject treated of by Mr. Lindsay, and 
messages sent across the Serpentine, but as nothing further appeared 
to have come from them, he supposed there were found to be practi- 
cal difficulties which proved insuperable. Sir D. Brewster said he 
was a member of the Committee entrusted with the making the ex- 
periment alluded to by Lord Rosse during the Great Exhibition. 
The results were, messages were sent across in the usual manner : 
the wire was then broken ; with a gap of six feet the messages still 
went, and when the distance was increased to sixteen feet and twenty 
feet, they still went across. In reply to the Astronomer Royal, Mr, 
Lindsay then drew on the board a diagram, roughly illustrating his 
method. In the evening, upon the sheet of water below Aber- 
deen Harbour, experiments were exhibited, and proved quite success- 
ful across the widest expanse upon which they could be tried, 
between 500 and 600 feet. 


IMPROVED ELECTRO- TELEGRAPHY. 

At Portsmouth Dockyard, a telegraphic wire insulated with india- 
rubber lias been in use across the harbour ever since 1846, and the 
insulation is still quite perfect. The difficulties attendant on the 
manipulation of india-rubber have prevented its keeping its position 
in the face of the more easily handled gutta percha, and the pecu- 
liarities of treatment by means of which the spiral twist is now 
rendered quite homogeneous and perfectly solid. Moist heat is the 
agent used. India-rubber even still cannot be drawn on the wire 
like maccaroni, in the way that gutta percha, from its plasticity at 
a low temperature, is managed. It is generally admitted that gutta 
percha has been a failure both by land and sea. According to Mr. 
Wildmane Whitehouse’s statistics, india-rubber retains ten times as 
much electricity for a given })eriod as gutta percha. 

The Glohe Telcgra'pU has been patented by Mr, S. Beardmore. In 
it the earth is used for the traDsmis.gion of Electric Signals. The 
idea (and it is said the fact) upon which the patent alluded to is based 
is, that plates of positive and negative metal, placed in the earth, 
at each extremity of, and connected with, a single line of wire 
running between them, will themselves evolve sufficient electricity 
for the transmission of messages. Not only so ; but that the size of 
plates required is astonishingly smaU. Thus it is believed, that 
^^all the surface required for telegraphic purposes between St. John’s 
(Newfoundland) and Valentia (in Ireland), can be contained in three 
boxes at each station, respectively twelve inches long by twelve 
inches broad, and six inches deep.” 

huvlaiing Wires. — Mr. J. Macintosh has patented improved Insu- 
lation telegraphic Wires or conductors, and of apparatus employed 
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l^erein, part of which is applicable to the manufacture of india- 
rubber tubes. 

The present inventor patented certain grooved rollers on tlio 14th 
of May, 1858, for coating telegraph conductors with india-rubber. 
He now places other rollers in contact with the grooved rollers, one 
at each of the points where the india-rubber is fed into the grooves, 
and on these secondary rollers are formed beads adjusted so as to fall 
exactly in the middle of the grooves of the principal rollers, so that 
they form indentations in the india-rubber suitable to receive the wire 
or conductor. With soft india-rubber, he mixes an equal weight of 
shellac ground fine, and without any solvent, by means of crushing 
rollers. In some cases, after having coated the wires with insulating 
material, he again covers them with gutta percha, or other material, 
with which unspun fibre is intimately mixed. Sometimes it is desired 
to cover conductors with insulating material, and at the same time to 
combine yams with, or imbed them in, the covering. For this pur- 
pose he employs a cylinder closed at the ends, with a screw just fit- 
ting within it, mounted on a hollow axis passing through the ends of 
the cylinder. Through this axis the yarns and the wire or conductor 
to be covered pass, and the bobbins from which the yarns are drawn 
are mounted on a frame fixed on the end of the same axis. The 
cylinder has an opening in its side near the end, at which the 3 "ams 
enter for feedingin the gutta percha. When the axis iscaused to rotate, 
the gutta percha is pressed out at the end of the cylinder, and passes 
into a small box furnished with a die, and so that the yarns become im- 
bedded in the covering. When employing more than one coating to a 
conductor he causes a ciurent of cold air to impinge on the covered 
wire after the first coating, so as to bring it rapidly to such a consistency 
that the second coating may be applied without injuring the first. 

India-rubber Insulation . — The desirability of substituting India- 
rubber for Gutta Percha, as an insulator, has been experimented on 
with success at Messrs. Silver and Co.’s establishment at North 
Woolwich. Mr. West, inventor of the india-rubber covered wire, 
conducted the experiments, and gave tan account of his researches in 
connexion with the process. As long ago as 1838 he commenced 
using india-rubber for insulating wires. In 1845 he entered into an 
arrangement with Sir Joseph Paxton, Mr. Charles Dickens, and 
other gentlemen, to lay down a submarine cable l>etween France 
and England, on the caoutchouc insulating principle ; but, although 
the sanction of the English Government was obtained to the under- 
taking, that of the French Government was withheld for so long a 
period as to render it impossible to cany it out at that time. But 
in 1846 a portion of the cable which had been made by Mr. West, 
to lay down across the Channel, was with the consent of the Lords 
of the Admiralty, submerged in Portsmouth harbour, and a letter 
was read from Mr. Hay, the chemiciil referee and lecturer attached 
to the dockyard, dated May 25, 1859, in which Mr. Hay states 
that, notwithstanding that the cable in question has been in constant 
use, exposed in places to the sun, strained over rough stones, fre- 
quently coiled and uncoiled, and treated very roughly, the insula- 
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tion is now quite perfect, ivlthougli thirteen years have elapsed since 
it was laid down. A portion of this cable was exhibited. Mr. 
West’s improvements, for which he has taken out a patent, consist 
in manipulating and applying the india-rubber. In consequence of 
this substance not becotniiig plastic at a low temperature, it is im- 
possible to draw it on the wire like maccaroni or gutta percha ; it 
is, therefore, wound spirally round it ; but as caoutchouc is not 
homogeneous, and the want of cohesion in the overlapping would 
render it liable to the permeation of water, Mr. West was under the 
necessity of inventing a method of overcoming this defect. The 
experiments testified that he has perfectly succeeded, and specimens 
of his cable, which were exhibited, showed that the india-rubber 
is rendered perfectly solid and homogeneous. The quick and easy 
manner in which it can be repaired in case of abrasion or cutting is 
another great advantage of his process, while experiments showed 
that the electric fluid is transmitted without lateral loss, thereby 
rendering the use of batteries of great power unnecessary. It has 
been ascertained that india-rubber insulates ten times better than 
gutta percha, which is too porous to admit of perfect insulation. Car© 
must be taken, however, to use the Para caoutchouc, as that 
derived from the East Indies is of an inferior quality and becomes 
** treacley,” and consequently unfit to act as a good insulathr. 
Careful experiments, made to test the resistance of the india-rubber 
covered wire to great atmospheric pressure, showed that with a 
pressure of 1300 atmospheres, equivalent to between two and three 
times that of the greatest dej>th of the Atlantic, insulation remained 
perfect. — Athmeeum, No. 1649 ; abridged, 

Telegrajghing across tJie Tag without Wires. — Tlie North British 
Mail says : We have received the following note from Mr. J. B. 
Lindsay reporting progress with his experiments. The results, it 
will be seen, are highly encouraging : “ Yesterday (May 17) I tele- 
graphed successfully across the Tay, opposite to Glencarse, where it 
is about half-a~mile broad. The action on the needle was strong, 
and the same battery- power would cross, I think, at Brough ty Ferry, 

The Micro-ElectHc Telegraphy invented by Mr. Isbam Baggs, 
consists of a combination of optical, chemical, and electrical appa- 
ratus, and it promises to maintain in a state of permanent efficacy, 
under all the various conditions of weather and humidity, any line- 
of telegraph, sliort or long, to which it may be applied. It is very 
well known that all suspended lines of telegraph are liable to derange- 
ment in a humid state of the atmosphere, and that the effective 
acriofi of the cui-rent under these circumstances is greatly weakened 
— so much so, that the needles or other indexes of electric commu- 
nication, ai-e frequently rendered thereby so faint and sluggish in 
their movements, as to become practically useless. The reason of' 
this is that wherever a mass of matter, great or small, is required to 
be moved, a certain amount of force is required to move it, and that 
in proportion as the preponderance of power over friction and other 
opposing influences is diminished, so is the resulting motion. 
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decreased, both in amount and velocity. In other words, an electric 
current or impulse despatched from London may reach Newcastle or 
Aberdeen, but in so impaired a state with reference to quantity, as 
to be unequal to the task of executing its mechanical functions. 

In the present invention the movement of particles is substituted for that of 
masses, so that any quantity of electricity, however minute and otherwise inap- 
preciable, cannot fad to j)radm;e a certain corresponding effect, A single wire 
IS the medium of coinmuuicatiou, and the earth, as at present, completes tho 
circuit. 

Let us suppose a case, and assume that wo have a long lino of telegraph in a 
most, defective 8l.al,e of insulation from wet or otherwise, and that only the one- 
hundredth part of the electricity despatched from one terminus is capable of 
reaching the other; then that one-hundredth part, which will not move a needle 
or stir a magnetic armature, is still capable of decomposing a dottnite amount 
of water, and of liberating a corresponding quantity of gas. Of course the 
quantity of gas so liberated is very small ; atiU the results are always inanilest, 
for the inventor worlcs the decomposition trough in the focus of a powerful oxy- 
hydrogen microscope, and throws upon a screen a refracted image of the wirea 
and the liberated bubbles of gas, magnified to the extent of millions qf tifnes 
their actual sectional dimensions. In very extreme cases this power, great as it 
is, is made to undergo a further extonsiou, and the gas bubbles so produced are 
generated under a vacuum, whereby a greatly increased augmentation of 
volume is realized. Suppose, for instance, the vacuum is equal to half an inch 
of mercurjs then the increase of volume would bo sixty times that of the original, 
and though in such case the increase in sectional area would )>e only as the square 
of the cube root- of expansion, yet here, as the visibility of the result depends 
not Inerely upon length and breadth, but also upon apparent thickness, the true 
increase of vmue in the manifestation of the signals is directly as the expansion 
itself. The elTeot therefore produced upon the screen is amplified thbkk hun- 
i)BBi> AND SIXTY MILLIONS or TiMss its actual size whou Viewed by the naked 
eye. After stating such a fact as this, it appears to us to bo quite unnecessary 
to dilate upon its application. It simply amounts to this, that wherever the 
faintest current of electricity traverses an electric wire, it can be rendered 
visible in its effects, and used as an over-ready and effective substitute under the 
worst conditions for the existing telegraph. We have illustrated the matter by 
the adduction of a very extreme case. In ordinary practice an Argand lamp, or 
the light of day, when avadablo, is ample for all purposes, and vmen the wires, 
are short, or the electricity is abundant, no amplifying power whatever is re- 
quired. — Mechanics^ Magazine^ Feb. 18. 

Amtomatic Writing Telegraph , — Profess or Wheatstone has supplied 
to the French Academy of Sciences a full description of his Auto- 
matic Writing Telegraph, by which 50,000 letters may be printed 
off per minute. It consists of four distinct contrivances, viz. —1. 
A perforator, for the purpose of piercing holes in a long slip of 
paper, the relative position and number of these expressing the 
letters of the alphabet. 2. A transmitter, -wliich receives the per- 
forated slips of paper, and transmits the electric currents, produced 
by a voltaic pile, in the order and direction determined by the holes 
in the p^per. 3. A receptor, or apparatus, which, at the receiving- 
statical, fnarks on a paper certain black points, corresponding to the 
holes a}t’eady mentioned made in the paper at the transmitting 
station. 4. A translator, or machine by which the telegraphic 
marks or spots are translated into the ordinary alphabet. The trans- 
^ lattfir has eight keys, placed in two rows of four each, with a ninth, 
key in a separate place. By a proper combination of these keys, a 
wheel in connexion with them may be made to present to the paper 
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which is to I'eceive the impression any letter required. The ninth 
key prints it. All the contrivances are made to work together by 
means of various details, which do not admit of description here. 
Professor Wheatstone states that by means of this apparatus be can 
transmit five times as many signals to moderate distances as by the 
usual methods. The chief advantage of the system appears to be, 
that ^le manual operations it requires are extremely easy, and 
require scarcely any intellectual effort. 

ZoTiy Circuits. — Mr. Alfred Varley has read to the Society of 
Arts a paper “ On the Practical Bearing of the Theory of Electricity 
in Submarine Telegraphy, the Electrical Difficulties in long Circuit^ 
and the Conditions requisite in a Cable to insure rapid and certain 
Communication.” Mr. Varley observed that the metallic cord of a 
submarine cable should be composed of a conductor of the highest 
specific conducting capacity, that a decrease in the retardation 
which is caused by the induction that takes place in submarine 
circuits can only be obtained by increasing the thickness of the 
insulating material, but that it will be better to do this by enlarging 
the sectional area of the conductor as much as is practicable. In 
designing a cable there are many considerations besides those of its 
simple electrical qualifications which have to be entertained. The 
object to be obtained is the best result with the most economical 
investment of money. Are the proportions which were adopted in 
the Atlantic cable the best to insure this ? The weight of the con- 
ducting coil in this cable is about 63 lbs. to the mile, the value of 
which, speaking roughly, would, I suppose, be abdut as many 
shillings ; when served with gutta percha its value was raised to 404. 
per mile ; the iron sheathing and getting the cable on board brought 
its value up to lOOL per mile. In this cable, therefore, only four 
per cent., at the outside, was invested in the conductor upon which 
the transmission of the messages depended. If the views which I 
have brought forward are correct, a conductor of double the diameter 
would only produce half the amount of retarding force of one of half 
the size ; such a conductor, at the very outside, would not cost more 
than 16/. per mile ; and the increased expenditure in serving such a 
conductor with gutta percha and giving it an iron sheathing, would 
not, comparatively speaking, be very large. The expenses of the 
staff and the hire of ships would be about the same in both cases. 
The latter would be, perhaps, increased slightly, but not to any 
material amount. 

Imjoroved Signals. — Dr. Joule has exhibited to the Mknehester 
Literary and Philosophical Society several slips of pape^, having 
messages inscribed upon them by Professor Thomson's ne\^'■ Electric 
Telegraph Apparatus. In these specimens, the marking consisted 
of a succession of minute perforations, produced by sparks from an 
inductive coil apparatus, while the paper was gradually drawn 
through the machine. The sparks are directed to the paper by 
fine platiim wire affixed perpendicularly to a light arm attached to a 
small magnetic needle suspended within a coil of wire. The directive 
tendency of the needle is made veiy great by means of adjacent 
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steel magnets. So long as either no current or a uniform flow passes 
through the coil, the perforations go on in a straight line. To pro- 
duce signals, temporary electric currents of longer or shorter duration 
are transmitted. The magnetic needle carrying the platina wire is 
thus deflected, causing the line of perforations to assume the shape 
of a succession of letters V of various width and at various distances 
asunder, and in this way letters and words are indicated by the use 
of a given code of sign^s. The chief advantage of this system of 
telegraphic recording is, that it gives clear legible signals when a 
“relay*’ is entirely thrown out of action by inductive embarrass- 
ment. It has also the advantage of showing clearly signals super- 
imposed on earth cun*ents. The signal, superimposed either on the 
large swell or wave of induction or of an earth current, is like a 
ripple seen distinctly on a large wave. Dr. Joule stated that 
Professor Thomson had recently discovered the means of giving a 
surer direction to the electric sparks, and of producing a very con- 
siderable increase in the size of the perforations produced by them* 
He also remarked that the system above described was similar in 
principle to that employed by Professor Thomson in transmitting 
the whole of the messages which had crossed the Atlantic from 
either side. To him, therefore, the merit of having given a temporary 
success to the -Atlantic telegraph exclusively belongs. 


DISOHABGE OP A COILED ELECTRIC CABLE. 

Thebe have been read to the British Association the following 
“Remarks on the Discharge of a Coiled Electric Cable,” by Pro- 
fessor W. Thomson. Mr. Jenkin had communicated to the author 
during last February, March, and April, a number of experimental 
results regarding currents through several different electric cables 
coiled in the factory of Messrs. B. S. Newall and Co., at Birkenhead* 
Among these results were some in which a key connected with one 
end of a cable of which the other end was kept connected with the 
earth, was removed from a battery by which a current had beea 
kept flowing through the cable, and instantly pressed to contact with 
one end of the coil of a tangent galvanometer, of which the other 
end was kept connected with the earth. The author remarked that 
the deflexions recorded in these experiments were in the contrary 
direction to that which the true discharge of the cable would give, 
and at his request Mr. Jenkin repeated the experiments, watching 
carefully for indications of reverse currents to those which had been 
previously noted. It was thus found that the first effect of pressing 
down the key was to give the galvanometer a deflexion in the direc- 
tion corresponding to the true discharged current, and that this was 
quickly followed by a reverse deflexion generally greater in degree, 
which latter deflexion corresponded to a current in the astme direc- 
tion as that of the original flow through the cable. Professor 
Thomson explained this second current, or false discharge, as it has 
since been sometimes called, by attributing it to mutual electro- 
magnetic induction between different portions of the coil, and anti- 
.cipated that no such reversal could ever be found in a submerged 
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cable. The effect of this induction is to produce in those parts of 
the coil first influenced by the motion of the key a tendency for 
electricity to flow in the same direction as that of the decreasing 
current flowing on through the remoter parte of the coil. Thus, 
after the first violence of the back flow through the key and galva- 
nometer, the remote parte of the cable begin, by their electro- 
magnetic induction on the near parte, to draw electricity back from 
the earth thi'ough the galvanometer into the cable again, and the 
current is once more in one and the same direction throughout the 
cable. The mathematical theoiy of this action, which is necessarily 
very complex, is reserved by the author for a more full communica- 
tion, which he hopes before long to lay before the Koyal Society. 

THE ATLANTIC CABLE. 

Me. J. N. Hearher, the electrician, of Plymouth, in a paper read 
at the Plymouth Institution, and Devon and Oornwall Natural 
History Society, examines in considerable detail a few of the pecu- 
liarities of the Atlantic Cable, together with the electrical appliances 
employed, with the view of ascertaining their suitability, and thence 
draws some practical conclusions for future guidance. The entire 
paper has been communicated by the author to the Philosophical 
magazine^ No, 111. We have only space for the author’s conclusion. 

In order to provide a current suitable for the capacity of the enor- 
mous primary wires of these induction coils, gigantic batteries were 
constructed, consisting of 400 plates of silver 9 inches square, and the 
same number of simUar plates of zinc, which were fitted into 20 
^tta percha troughs, each containing 20 alternations of zinc and 
silver. The 20 silver and 20 zinc plates in each trough were arranged 
as single pairs, aU the silver being united at the top, and all the 
zinc at the bottom. The whole battery thus consisted of 20 pairs 
of plates, each containing 22^ square feet of silver, calculating both 
8t<m in action. These stupendous batteries were mounted in 
ponderous iron ginibels for the sake of stability on board ship ; the 
cost of the silver was about 2000^,, and that of the whole batteries, 
independently of coils or other apparatus, about 3000^. Subsequently, 
however, from some experiments with plates of gas carbon, it was 
discovered that these were more energetic in their action than silver 
plates, and accordingly the electrician of the Company deemed it 
advisable at once to discard all the latter, and introduce plates of gas 
carbon in their place. 

Bearing in mind the tiny character of the Atlantic wire, one is 
hnresistibly led to inquire what end such a battery as this was destined 
to accomplish, and whether the same end might not have been at- 
tained by much smaller means. 

Ite object, then, is not to generate a current of electricity to be 
passed through the cable, but through the primary wires of the in- 
duction coil, in order to excite magnetism in ite iron core : and it is 
the magnetism thus excited which has to react upon the secondary 
cod, and generate the current of electricity which is to be employed 
for working through the cable. The electrician will not fail here to 
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’predicate many chances of loss of power, if the conditions requisite 
for developing the greatest amount of magnetic power in the iron 
core, as well as for turning to the best account the magnetism thus 
obtained in the production of a secondary current, be not observed. 
The effects at present produced by these induction coils, as I have 
before remarked, indicate serious losses somewhere ; but whether 
they arise from a faulty principle or defective workmanship, is a 
probleni yet to be solved:. 

I cannot conclude this paper without offering an opinion or two 
on the present cause of failure of the Atlantic Cable, and the ultimate 
prospect of success. Had the cable been tested in water, after com- 
pletion, which might have been readily done at Keyham Dockyard, 
defects might have been easily discovered and repaired. The omis- 
sion of this test leaves much room for speculation as to the cause or 
seat of the injuries or defects. I have no faith in the modes which 
have been adopted to discover their situation, so far as I have become 
acquainted with them, though I believe that the proximate deter- 
mination of these particulars is still attainable. A consideration of 
the mechanical construction of the cable shows that it is very liable 
to injury in the process of laying. I have seen some specimens re- 
oovered after immersion, which were kinked in such a manner as to 
€train and injure very materially the gutta percha coating of the 
conductor, which having nothing but its own tenacity to depend 
upon, would be subject to enormous tension by the lengthening of 
the external iron covering. With electricity of such high tension as 
that required to work through the wire, the smallest fissure or defect 
in the insulating coating would form a leak of a much more formida- 
ble character than if it existed in a wire of moderate length : and 
the fact of working to earth increases the tendency to lateral dis- 
<^harge. If, however, the faults be not discovered and remedied, the 
cable, although useless for the purpose for which it was originally 
intended, may still render valuable assistance to the success of future 
lines by being employed as a wire for the return current, instead of 
employing the ordinary mode of working to earth — a practice which ap - 
p^rs to me, in relation to submarine cables, to be highly objectionable. 
The employment of a return wire, especially of a large conducting 
capacity, would prevent much of the inductive action which now 
takes place between the inner conductor (the wire) and the outer con- 
ductor (the sea). I believe also that a current of moderate quantity 
and high tension, such as is developed in my own form of the in- 
duction coil, {Philosophical Magazine, Dec. 1856,) would be far 
better calculated to overcome the difficulties met with in the Atlantic, 
or other submarine cables, than the contrivances which have been 
hitherto adopted. 

The following R^ort of Mr. F. C. Webb, C.E., has been made to 
the Chairman and Directors of the Atlantic Telegraph Company : — 

** Valencia, An^st 10. Gentlemen, — According to your request I mgade from 
Tidencia a careful examination of the electrical state of the Atlantic cable. I 
aasde some tests for comparison on the various pieces of Atlantic cable in Meslurt. 
Glass’s premises at Greenwich during July 31 and Augm^ 1. 1 arrived here on 
the 41h inst., and, assisted by Mr. Collett, made experiments during the 6th, 
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tJth, 8fch, and 91h inat. I find tbe lowest resistance shown to be 278 statute niHea. 
X fmd ft is possible to increase this resistance up to £89 miles, hj sending a <^pper 
current for some time from she 12-plate Danidl’s batteries. By experiments I 
have made on various kinds of construoted faults, I find that a fault which could 
be thus oxidized so as to give (by reversal of the current) a difierence of resist- 
ance e^ual to the difference obtainable on the cable, viz.^ 311 miles, must give a 
minimum resistance of about 16 mfles. When the fault is large, and thus gives 
little resistai^e, no great change can be obtained by reversing the battery : and, 
indeed, it is eriaeut that when the connexion between the line and eartn is in- 
crejised beyond a certain extent of surface, no difference in the resistance of the 
circuit can be obtained by reversing the battery. When the fault is very minute^ 
ft can be almost perfectly sealed up by a copper current, but the resistance will 
still bo very great, even with a zinc current. My experiments show that a fault 
of about IG miles minimum resistance can bo varied with certainty by reversal 
of the battery to the same degree as the fault in the cable, and that if the fault 
gives less resistance than 16 miles it cannot be varied to that extent, while, if it 
gives more resistance, the variation cannot^e produced with the same certainty, 
nor quite to the same degree. Taking, therefore, the resistance of the fault and 
cable beyond the fault to be equal to 16 miles, this would bring the fault to about 
263 statute nfiles from Valencia. As I have no information of the return current 
due to different lengths of the Atlantic cable, which might have been observed 
and tabulated during the paying out of the cable, it is impossible to check the 
resistance tests accurately by the observed return current. Comparing it, however^ 
with the return current on the Cagliari and Malta and Corfu cables, and making, 
roughly, allowance for the increased size of the gutta percha in the Atlantic 
cable, I find it to be about what is due to the supposed distance of the fault. I 
also made experiments on the return current with a wire leading to earth from, 
the cable, and by jplacing resistance in circuit in this wire I could represent a 
fault close at liana and of varying resistance. I found that in such an arrange- 
ment, when the artificial fault gave a resistance of 300 miles, the return current 
was only reduced about 22 per cent. If the real fault, therefore, was close at 
hand, the return current of the whole length of perfect cable beyond the fault 
would be only reduced about 22 per cent. also. I am of opinion that the observed 
return current is much less than 78 per cent, of the return current due to the 
whole cable, as it would bo if the fault were close at hand and of a resistance of 
about 300 miles, and that it coincides, as,nearly as I can judge, with that due to 
the length shown by the resistance. Again, when the artificial fault was made 
to represent a resistance of 260 miles, and then increased to 580, the return cur- 
rent only increased about 17 per cent., whereas when the real fault is increased 
to the same amount of resistance (by sending a copper current for some timet) 
the return current increases about 80 per cent. This shows also that the retu^ 
current is more iufluenced by the partial healing of the fault than it would be if 
the fault was a small one near at hand, and consequently tends also to confirm 
the supposition that the fault is distant, and ofi’ers, when at its minimum, little 
resistance. I am of opinion, therefore, that a serious fault exists about 263. 
statute miles from Valencia, measured along the cable, and that the cable between 
that spot and this shore is comparatively perfect. No tests from here eati now 
decide whether the cable is mechanically severed, since all attempts to detect the 
reception of the most intense currents from the opposite shore nave long since 
proved fruitless. Still, from the various circumstances attendant on the decline 
of the insulation, there is every reason to believe that the continuity both of the 
cable and the conductor is perfect. Whether any other faults exist b^oud the 
one alluded to, it is impossible to ascertain by tests from Valencia. The fact 
that the signals received at Valencia were always better than those received at 
Newfoundland proves, undoubtedly, that the worst insulation has always been 
near Valencia ; and, therefore, it seems probable that if the fault which exista 
on this coast, and which, very likely, forms the principal cause of leaka^, could 
be removed, the insulation would be so far improved as to render the cable again 
available for aiignaliing, provided the fault which is said (by those who have 
tested from NewfounolBnd) to exist in Trinity Bay was also repaired.” 

The following statement of the actual number of messages that passed across 
the Atlantic during the time when the condition of the wire was still doubtful, 
win show clearfy^ how complete was the success, and how great the certainty that 
submarine lines will ultimately be laid. Exclusive of conversations amongst th# 
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iolerkd, 97 message, consisting of 1002 words and 6476 letters^ were sent fV:om 
Talencia to Newfoundland, and duljf^ eompreltended ; widle 209 messages, of 
5840 words and 13,743 letters, were received from Newfoundland in Ireland* 
This gives a total of 366 messages, consisting of 3942 words, made up of 20,219 
letters, actually transmitted. — Weiimintter Review, No. 82, N.S. 

The hTagnetic Telegraph Foreshadowed. — In Baile/e JHationarg, edition of 
1730—127 years ago~under the word “Loadstone,” is the following foreshadow- 
ing of the electric telegraph “ Some authors write that, by the help of the 
mamset or loadstone, persons may commnnicate their minds to a friend at a great 
dis»noe ; as suppose one to be at London and the other at Paris, if each of 
them have a circular alphabet, like the dial-plate of a clock, and a ne^e touched 
with one magnet ; then at the same time that the needle at London was movedy 
that at Paris would move in like manner, provided each party had secret notes 
for dividing words, and the observation was made at a set nour either of the day 
or of the night ; and when one party would inform the other of any matter, ho 
is to move the needle to those letters that will form the words that will declare 
what he would have the other one know, and the other needle will move in the 
same manner. This may be done reciprocally.” 


THE TASMANLLN SUBMARINE CABLE. 

The first Submarine Electric Cable of any considerable length in 
fhis part of the world has been successfully laid and opened for 
public use. The 120 miles of Bass’ Straits is thus annihilated, so 
far as the communication of intelligence is concerned, and the island 
of Tasmania is for many important puiposes as closely united to the 
mainland of Australia as though no sea rolled between them. This, 
it will be admitted, is a work of some magnitude for these colonies ; 
and is creditable to the enterprise of Victoria and Tasmania, who 
have themselves found the whole of the funds for the undertaking. 
In this case the object to be gained is worth even some annual ex* 
penditure in excess of returns, if the line cannot be maintained 
without it ; for there can be no question that to Tasmania the advan- 
tage of instant communication with these colonies must be very 
great. The annual trade transactions between that island and the 
mainland are stated by the Launceston papers to be now represented 
by a sum amounting to more than 1,000,000^. sterling, and, as the 
markets of the one colony are entirely regulated by those of the 
/Other, it cannot be otherwise than a matter of deep inaportauco 
that a close intercommunication should exist between them. One 
chief source of risk and expense said to be connected with this line 
is, that it has been laid in four separate sections — first, from the 
north side of King’s Island to Cape Otway on the Australian 
coast, then in the opposite direction from King’s Island to Hum- 
mock’s Island, thence to Circular Head on the north coast of Tas- 
mania, and from that point along the coast to the entrance of the 
Tamar, where it joins the land line to Launceston and Hobart 
Town. From this arrangement the shore-ends of the cable are 
numerous, and all of them are said to be considerably exposed to 
injury from the nature of the places at which the landings have been 
made. Under those circumstances it is being urged upon the 
Governments of Victoria and Tasmania that they should a,t once 
incur the additional expense of procuring from England sufficient 
-imrplus cable to make good any injury which either of the four 
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sections maj sustain ; and this, ire thinks is a vary reasoitaMe sug*- 
gaition, seeing how many ohsinces of accident the line is es^os^ 
MM, 


THE BLBOTBIO 1?BLBGBAPH IK FBABTCE. 

The Oonsiitutionnel gives an interesting summary of the career 
and progress of the Electric Telegraph in France, based on statistics 
of the subject lately published. The first credit opened for the first 
line was by a Royal order at the end of 1844. The line was from 
Paris to Rouen, and was intended as an experiment. Next came 
that from Paris to Lille and the Belgian frontier. The advantages 
of the system being ascertained, rapid progress was made, espe- 
cially since the establishment of the Empire ; and in 1855 all the 
chief towns of departments were connected by wires with the 
capital. In 1857 the number of stations in action was 171 ; in 
1858 they increased to 193. The whole of the network desirable 
and contemplated is not, however, complete. Up to last year there 
Were 13,030 kilometres of telegraph wire working in France, but 
many secondary lines remained to be constructed. Tlie French 
railways for which concessions have been granted form an aggregate 
distance of more than 16,000 kilometres, and there are more than 

85.000 kilometres of Imperial roads in France. Hence it is inferred 
that a great deal more telegraph line remains to be made 

The French lines were first opened for private correspondence on 
the Ist of March, 1851. There were then but 17 working stations,. 
and the number of the messages sent by the public that year wa»- 
little more than 9000. In 1856 there were 360,000, in 1867 
418,000, and in 1868 463,000, showing an increase of 50,000 in each, 
of the last two years. Some rather curious details are given as to 
whence and whither the messages were sent, and their nature. The 
last quarter of 1858, during which were sent, in round numbers, 

156.000 messages, was chosen for this investigation. Out of that 
number 98,000 were sent between the 193 French stations, and 

68.000 between those stations and about 2000 foreign stations. Thus 
it is seen that the telegraphic correspondence with foreign countries 
was nearly two-fifths of the whole. 


ELEOTBTO LIGHT APPABATUS. 

Mr. C. Weightman Harrison, of Woolwich, has patented the 
following improvements. They relate to the use of mercury or other 
fluid or semi-fluid as an electrode in obtaining light by electricity, 
and consist, 1, in the employment within the lamp of a burner fed 
with a supply of the electrode, so that it shall remain full or nearly 
so during waste or consumption by the light. 2. In controlling the 
supply of fluid electrodes by a tap, &c., worked by electric action. 
8. In fonning a fluid positive compound electrode by dividing the 
stream so that a number of separate lights may be produced from it. 
4. In maintaining by self-acting means a constant degree of separa- 
tion between the point where the stream of one electrode bi eaks, 
and the reservoir of a second electrode into which the stream falls or* 
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forma oontivct. Tho patentee accompljisbes this by connecting the 
reservoir of the e^econd electrode to a float which is placed on the first 
electrode contained in another reservoir, from whence the streajDd 
issues, whereby as the float descends, the second reservoir is advanced 
in exact proportion to the length which the stream is diminished by 
reduced pressure. He also eflects the same object by causing the 
waste or condensed fluid forming a descendijig stream electrode, to 
elevate the lower electrode or reservoir ; this may be done by placing 
it on a float under which such waste fluid is allowed to collect, 

In forming the reservoirs for holding fluid electrodes of a combina- 
tion of lamp black or other form of carbon and silica, or of lamp 
black and china clay, rotten stone, &c. 6. In preventing the con- 

densation of vapours upon the glass or case of electric lamps by a 
stream of liquid or air being made to flow over or upon the interior 
surface of the glass or case. Also by partly or wholly filling the glass 
or case with water, alcohol, bisulphuret of carbon, &c., and in causing 
it to circulate around the light, or to pass away through apparatus 
by which it may be filtered, and then returned to the lamp again by 
a pump, &c., worked by electric action. 7. In preventing the rise 
of vapours from the waste fluid of electrodes by the introduction of 
a stratum of water or other liquid into the waste pipe or reservoir.—* 
Mechanics* Magazine, _ 

MAGNETO- ELECT JilC LIGHT AT THE SOUTH FOEKLAND LIGHTHOUSE. 

The Upper Lighthouse at the South Foreland, near Dover, has 
been illuminated during the past winter by the Magneto- Electric 
Light, by direction of the Trinity House. The machine employed 
in producing this new light is the invention of Mr, Holmes, of tho 
firm of Holmes and Warner, of Northfleet : and Professor Faraday, 
the scientific adviser of the Trinity House, has expressed a highly 
favourable opinion of tho novelty. The electricity in this application 
is not evolved by the voltaic batteiy, or by chemical force, but is the 
result of magneto-electric induction. An electric current tends to 
pass along a wire whilst that wire is passing by a magnetic pole ; 
and, by a proper exaltation of the principles evolved, and arrange- 
ment of the apparatus, the current can be increased in force till it 
breaks across an interval between the carbons, producing a light 
which for brilliancy and continuance has never been equalled. 

The apparatus is thus described in the Illustrated London News 
for October 22, 1859 : — To two wheels with six radial arms are 
fixed three series of horse-shoe or V magnets, the poles of which 
are so disposed that opposite poles of opposite magnets face each 
other, and in each ring or series is alternately north and south. The 
central magnet-frame is arranged between two series of helices, and 
the two others upon either side of the helices. In these two series, 
the magnets are so arranged as to be in immediate proximity to tho 
poles of the cores of the helices. Each helix consists of a hollow ooro 
of soft iron, around which the wire is wound. The wheels are sup- 
ported by a strong frame, and are set in motion by a steam-engino. 
A maximum speed of about 85 revolutions per minute is sufficient to 
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obtain a powerful and continuous current of electricity, snitaHe for 
tbe purpose, the tremor of high speed being thus avoided. The light 
is stated to be visible for above 27 miles, and to be seen ikom the 
tops of the lighthouses on the coast of France, 

Magneto- electricity has long been applied in thS telegraph, and 
its extension to lighthouses promises to be of great value. A Cor^ 
respondent describes the new South Foreland Light as surpassingly 
beautiful ; and no less admirable are the skill and delicacy exhibited 
in the maohineiy, whereby permanency and* perfect regularity are 
secured in the emission of the flashes (14,000 in each second of 
time) which give the illuminations. 

NEW ELECTBO-MEDIOAL APPAKATUS. 

This new apparatus, by M. Rhumkorfif, has been exhibited and 
explained to the British Association by the Abb4 Moigno. The 
Abbd briefly described Daniell’s and Grove's and Bunsen’s galvanic 
batteries, the chief objection to the two latter being the evolution of 
nitrous acid fumes. The peculiarity of the instrument he exhibited 
was, that sulphate of mercury in solution contained in two neat little 
cups of carbon was used to excite the zinc ; a small battery of two 
tselis, aided by a Rhumkorfl" s coil, packed up in a small box, con- 
stituted the apparatus. 

IMPBOVED GALVANOPLABTIO PROCESS. 

An improvement in the method of producing copies of busts, 
statues, groups, and round ornaments by the Galvanoplastic Process 
has just been made public. The principle of the invention is the use 
of conductors so arranged as to spread the electrical current over a 
large surface. The modes of applying differ according to circum- 
stances. One plan is as follows : — A piece of copper, or of char- 
coal, is made to represent in miniature the form in outline Of the 
object to be reproduced ; this miniature conductor is attached to 
the negative pole, and then introduced into the interior of the mould, 
which, of course, is in connexion with the same pole ; the whole is 
then plunged together in the bath. The metal is conducted by the 
various points of this miniature-conductor towards all the various 
hollows which correspond with its prominences. This, however, 
was but a rude form of the methods adopted. The inventor, M.. 
Lenoir, afterwards substituted for the miniature above described, a 
light frame or mass formed of metallic wire or of any other conduct- 
ing material, which he introduced in the same manner into the 
hculow of the mould ; by this means he obtained a large number of 
conductors, which approached every portion of the interior of the 
mould, and formed what he calls a mass of nerves for conducting the 
electricity into the most intricate portions of the hollow mould. 
These wires also render the decomposition of the solution unusually 
active— so much so that the gas liberated rises constantly to the 
surface in large beads. The deposit, however, is made with perfect 
regularity and uniformity. . 
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MX(ym(hzmc deposi^ts ok xkgbaved hetallio plates. 

Mr. H. Bradbury* thus desoribes in the Jottmal of the Society 
of Arts his mode of surfacing Engraved Copper Plates with a coating 
of pure Zinc by Electro-naetallui-gical means, for the purpose of pro* 
tecting such plates from wear while printing, and which coating can 
be removed and renewed at pleasure, with facility and without 
injury to the engraved plate. 

Yo obtain a deposit of pure zinc capable of printing from 1500 to 
200Q impressions or more, before requiring to be removed and re- 
newed, Mr. Bradbury has recourse to a combined solution of chloride 
and cyanide of zinc, prepared as follows : — 

Chloride of Zinc Solution. — In a suitable vessel dissolve one 
part chloride of ammonium in eight parts water ; place in this a 
porous cell containing the same solution and a copper plate, which 
attach to the zinc of a Smee's battery, and in the outer cell place a 
plate of spelter, which attach to the silver of the above battery for 
48 hours. 

Cyanide of Zinc Solution . — Dissolve 4 lb. of cyanide of potassium 
n twelve parts of water ; then add as much chloride of zinc as the 
solution wUl take up. 

Mix these solutions together in equal parts ; use a zinc positive 
pole and one of Smee’s compound batteries, intensity arrangement, 
charged with one part of sulphuric acid to twelve of water. 

In from 45 minutes to an hour a deposit of the most beautiful 
lustre will be obtained, capable of yielding from 1500 to 2000 
impressions, and even more, according to the experience of the 
manipulator. 


PRINTING FROM ENGRAVED PLATES. 

Mr. W. E. Newton has patented a new mode of applying En- 
graved Plates, or electrotype or other substitutes for such plates, to 
the cylinders of printing presses ; and of applying other parts of such 
presses in combination with the cylinders to enable perfect impres- 
sions to be taken from the cylindrical surfaces of the plates. 

The object here is to print very rapidly from engraved plates, &c. 
The surface of the plate to be printed from has a cylindrical form, so 
that it may be made to rotate and produce the impression on the 
paper, &c., as the latter moves between it and another rotating sur- 
face. The invention consists : 1, in backing the plates with a flexi- 
ble but inelastic metal, and winding them upon the periphery of 
the printing cylinder, by drawing and bending them between the 
latter and the periphery of the feeding and impression cylinder, so as 
to make them bear evenly and solidly upon every part of tbe first- 
named cylinder, and securing them firmly thereto. It also consists 
in a mode of applying a clearing roller in combination '#ith tbe 
printing cylinder and the inking roller, for removing the super- 
iuons ink from the surface of the plates after the inking operation. 

* The Emperor of the French has accepted a copy of Mr. Bradbury’s recent 
work on Nature Printing, and has been pleased to present that ffentleman withe 
gold snuffbox, surmounted by the Imperial Crown and Cipher in brilliants. 
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Also in a method of applying an endless band to clear and polish the 
surface of the plates between the engraTed lines or sunk portions 
which produce the impression. 


DUBABILITT OF ELECTROTYPE WORK. 

Mr. E. Biohardson, in a communication to the Builder^ No, 
845, gives the following information as to the probable durability of 
Electrotype metal, and its thickness. Mr. Bichardson states that 
in 1844, being called upon to furnish metal medallions, &c., for the 
granite testimonial to Major-General Sir Alexander Dickson, 
IC.C.B., &c., near the Botunda, on Woolwich- common, a very 
exposed situation, — ^he suggested electrotype castings. A consulta- 
tion of officers on the question followed, the results being full per- 
mission to reproduce the models in electrotype copper, which wai 
ably executed by Mr. H. Cox, of Battersea. These castings were 
at that time of unusual size and thickness — viz. , 2 feet 6 inchef 
diameter, and fully an eighth of an inch thick of solid metal. Thif 
was effected also without shrinking, and every tool touch from the 
clay- model was reproduced. These works have been now exposed 
for 15 years. They weighed, Mr. Bichardson believes, 30 lbs. 
each. No chasing was required. 

On the other hand, Mr. Bichardson has had for years a small 
brass, about 15 inches high, of his Templar, William Earl of Pem- 
broke, produced by the old fire-process, which cost pounds to chase, 
obliterating every line of his original model, and weighing nearhjr 
J of a cwt. When are we to rival our foreign neighbours in thif 
important branch ? The zinc Berlin process seems forgotten. 


PROTECTION OP SILVERED SURFACES. 

Baron von Liebig has patented certain improvements in pro- 
tecting the Silvered Surfaces of Mirrors, and other articles of Glass. 
This method consists in preparing the silvered surface of mirrors, 
&c., by depositing thereon a coating of copper, gold, or other 
metal, by electricity, combined with the use of a neutral solution of 
the double salt tartrate of the oxide of copper, and soda, potash, or 
ammonia, or an alkaline solution of gold, nickel, &c. ^ 
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CmMlCXL EQUIVALENTS. 

At the late meeting of the British Association, Dr. Lyon Playfair, 
the President of the Chemical Section, in his opening address, re- 
ferred to the remarks which had been made by his predecessor in the 
chair, Sir John Herschel, last year, who directed attention to the 
great importance of studying, with increased accuracy, the combining 
proportions of bodies, in the hope of determining the exact numeri- 
cal relations which prevail between the elements. He justly regarded 
it as a subject worthy of the most accurate experiment, to ascertain 
whether the combining proportions of the elements be multiples of 
the combining proportion of hydrogen, as suggested by Prout ; cau- 
tioning chemists at the same time not to accept mere approximate 
accordances as evidence of this relation. He (Dr. Playfair) con- 
gratulated the section on the publication of the laborious investiga- 
tions of Dumas on this important inquiry. It required a chemist of 
great manipulative skill, as well as of fertile experiment, to obtain 
combining numbers for the elements upon which a greater reliance 
could be placed than upon those determined with such admirable 
precision by Berzelius, the great master of analysis. The atomic 
weights found by that chemist did not, for many of the simple bodies, 
confirm the suggestion of Prout as to the multiple relations of these 
numbers to the equivalent of hydrogen. At the same time, tho 
more recent determinations for the atomic weights of carbon, silver, 
and some other elements, so closely coincided with this view, that 
it was very desirable to extend new experiments to the bodies which 
had fractional atomic weights assigned to them. In M. Duraas* 
Memoirs there were tho results, though not the details, of a large 
series of experiments on many of the eleraents. He obtained num- 
bers of precisely the same values as those obtained by the Swedish 
philosopher— numbers which are not multiples of the equivalent of 
hydrogen. But when he applied his methods of discovery and in- 
ventiveness to the further investigation of the subject, it was found 
* that atomic weights could be deduced which were multiples of that 
of hydrogen, or at least stood in a very simple relation to it. Hence 
the general views of Prout, that the equivalents of the elements 
compared with certain unities are represented by whole numbers, 
seem to be supported by recent experiments, although it would be 
premature to say that there are no exceptions to the law. 

He referred also to the proposals which had been made by some 
chemists, to double tlie equivalent numbers for oxygen and carbon, 
but expressed himself unfavourable to such a change at present. 


SENSATION OF HEAT CAUSED BY CARBONIC ACID. 

A COMMUNICATION has l)een made to the French Acadpmy of 
Sciences on this subject. One of the most singular properties of this 
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gas, says the report, is decided effect upon the skin. All parts pf 
&e body that come in contact with it feel immediately an extraordi- 
nary increase of heat, which is not exhibited by the thermometer. 
A person placed in a room heated to 20° Centigrade, and plunging 
his naked arm into a receiver full of carbonic acid gas, feels as though 
he had put his arm into something 15 or 20 degrees hotter than the 
air of the chamber. This property has been turned to account medi- 
cally in thermal establishments where baths and douches of the gas, 
sometimes pure and sometimes mixed, have been administered to 
invalids, but we are not told with what effect. M. Boussingault 
«ays that in a trench of an old sulphur-mine in New Grenada, he 
was almost suffocated and thrown into a violent perspiration by 
this gas, the heat of which he believed, at the time, to be equal 
to 40°, but bis thermometers, after being left an hour in the trench, 
only marked 19°, three degrees, in fact, less than the temperature 
of the surface in the shade. The Professor also felt a pricking 
sensation in the eyes from the effect of the gas, and he was 
assured by the miners that they almost all suffered from weakness, 
and that blindness was a common result of constant exposure tp 
this gas. 


BINOXIDE OP HTDROGEX. 

Pkopessob ScHbNBEiN has made the interesting discovery that 
during the slow oxidation of several metals (zinc, cadmium, tin, 
lead, bismuth, and copper) in moist air, appreciable quantities of 
Binoxide of Hydrogen are formed. The Professor, for example, 
takes zinc filings, and makes an amalgam with mercury. This 
amalgam he stirs up in a tumbler with diluted sulphuric acid, by 
wfiich means he reduces it. to a rough powder, and after well 
washing it he places the powder loosely in a funnel set over a 
bottle, and allows a thin stream of distilled water to trickle through. 
The presence of binoxide in the . water which has passed will be 
detected by the following tests, which depend on the oxidizing and 
reducing effects produced by the binoxide upon certain substances. 
Thin starch paste, containing some iodide of potassium, when mixed 
with the water is in a very short time coloured dark blue on adding 
a few drops of a weak solution of any proto- salt of iron to the mix* 
ture. This test will succeed if the water contain only one half mil- 
lionth part of the binoxide. The red colour of a solution of perman- 
ganate of potash, slightly acidulated with sulphuric acid, is discharged 
by the dilute solution of HO,. It will also precipitate Prussian blue 
from a mixture of the most dilute solutions of red cyanide of potas- 
sium and any per salt of iron. A dilute solution of chromic acid is 
a less delicate test, but it is coloured azuie blue by water containing 
only binoxide. 

Water acidulated with sulphuric acid is found to give more of the 
binoxide than pure water, but the maximum quantity formed seems 
never to exceed of the acidulated water. 

Prof^sor Schonbein supposes all slow oxidations in air to depend 
on what he calls the ‘‘chemical polarization of neutral oxygen>’* 



chi:mical sciei^ce. 


m 


’wHieh he is incliued to suspect is also deeply concerned in animal 
respiration, and many other chemical actions going on in nature. 
— Abridged from a letter of Professor Schdnbein to Dr, Faraday^ in 
PhUosophical Magazine, 

OZONE AND ANTOZONE. 

Pbopessor Faraday has read to the Royal Institution a paper 

On Schhnbein’s Ozone and Antozone.’* Ozone had already been 
before the members of the Royal Institution on two occasions : on 
the 13th June, 1851, when Schonbein’s early views of it were given, 
and on the 10th June, 1853, when the results of MM. Fr^my and 
E. Becquerel, obtained by passing the electric spark through dry 
oxygen, were described ; and also the opinion of Schonbein respecting 
the entrance of ozone as such (and not as simple oxygen) into com* 
bination. Since then, Schonbein has been led to the belief that 
oxygen can exist in a third state, as far removed by its propertied 
from ordinary oxygen in the one direction as ozone is in the other ; 
and therefore, in a certain sense antagonistic to ozone. This sub- 
stance he names antozone^ and believes that it also enters into com- 
bination, retaining, for the time, its special properties. Hence there 
is not merely ozone and antozone, but also ozonide and antozonide 
compounds. Thus, permanganic acid, chromic acid, peroxides of man- 
ganese, lead, cobalt, nickel, bismuth, silver, &c., form a list of 
bodies containing more or less of ozone in combination ; and the 
character of ozone, and of these bodies because of the ozone in them, 
is that they are electro-negative to the antozonides, i,e.^ as copper to 
zinc * they evolve chlorine from chlorides ; they cannot generate 
peroxide of hydrogen ; and they render blue the precipitated tinc- 
ture of guaiacum. On tho other hand, oxywater and the peroxides 
Of potassium, sodium, barium, strontium, and calcium, form a list of 
substances containing antozone. These bodies are electro- positive 
to the former ; they cannot evolve chlorine from hydrochloric acid, 
or the chlorides ; they evolve the peroxide of hydrogen when treated 
either by oxyacids or even the hydrochloric acid, and they not only 
do not render blue the white precipitated guaiacum, but they restore 
that which has been rendered blue by ozone to the white or colour- 
less condition. Now when two ozonides or two antozonides are put 
together, with the addition of water or an indifferent acid, they 
mingle but do not act on each other ; but if one body from each 
list be associated in like manner, they mutually act, oxygen is 
evolved from both, and ordinary oxygen is set free ; or rather, as 
Schbnbein believes, ozone separates from one body, and antozone 
from the other; and these uniting produce the intermediate or 
neutral oxygen. Th^nard, who discovered the peroxide of hydrogen, 
showed that tlie i>eroxide of silver, when brought into contact with 
it, not only caused the 8epara,tion of part of the oxygen of the fluid, 
but also itself lost oxygen, that element leaving both bodies and ap- 
pearing in the gaseous state. This experiment, with others of a 
like nature, and many new ones, were referred to and made in illus- 
tration of Schdnbein’s views. As to the independent existence of 
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oxygen in these two new and antithetical irtates, ozone has been so 
obtained, i.e,^ out of combination, and independent of any other 
body ; but antozone has not as yet afforded this proof of its pos- 
sible separate condition. Oxywater is the compound in which it 
eeems nearest to a free condition. As Schdribein’s view includes 
the idea that oxygen in these two states can retain their peculiar 
properties when out of combination, and have them conferred other- 
wise than by combination, and as ozone does fulfil these conditions 
and does exist in the independent state, so it is important that anto- 
zone should be pursued by experiment until it gives a like result. 
In relation to this subject the view of Mr. Brodie should be referred 
to, respecting the condition of certain elements at the moment of 
chemical change, on which he published a paper in the Phil. Trme. 
for 1850, p. 759, and another in the Chemical Society's Journal in 
1855. He assumed oxygen as capable of existing in two states ; 
the particles being polarized to each other by the action of associated 
particles, and for the moment in the relation of oxygen and h 3 rdro- 
gen to each other ; he also made many numerical experiments for 
the purpose of obtaining the equivalent action of the oxygens 
assumed to be in these opposed polar states, 

ARTIFICIAL FORMATION OP MINERALS. 

Bevillb and Caron have described a process by which they have 
prepared several crystallized minerals. The method employed con- 
sists in the action of metallic fltuorides on oxygen compounds, either 
fixed or volatile. It requires a high temperature, but is of very wide 
application, as the metallic flimrides are seldom absolutely fixed. 
Corundum is prepared easily, and in large crystals, by introducing 
into a carbon crucible fluoride of aluminium, above which is fixed a 
small cupel of carbon filled with boracic acid. The whole is fitted 
with a good cover, and kept for an hour at a white heat. The vapour 
of the fluoride of aluminium meets that of the boracic acid ; and 
their mutual action gives rise to fluoride of boron and to corundum, 
which is thus frequently obtained in crystals a centimetre in length, 
but of no great thickness, having the hardness and all the other 
physical properties of the natural corundum. 

feubies are similarly obtained, a little fluoride of chromium being 
added to the fluoride of aluminium : the operation is conducted in 
crucibles of alumina, and the boracic acid placed in a cupel of platinum- 
Blue sapphire and green corundum are produced under similar cir- 
cumstances, the difference in colour arising from the difference in the 
quantity of chrome. Cymophane, obtained by the action of boracic 
acid on fluoride of aluminium and glucinum, resembled the Ame- 
rican specimens. Gahnite was obtained by placing a mixture of 
fluoride of aluminium and fluoride of zinc in vessels of iron, contain- 
ing boracic acid placed in a platinum tray. The Gahnite is depo- 
sited on the various parts of the apparatus, in very brilliant regular 
octahedra coloured by the iron. 

When the boracic acid is replaced by silicic acid, and volatile 
fluoride employed, crystallized silicates may be obtained. In this 
manner staurotidewas obtained in form and in composition like the 
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natural mineral. It is also obtained by beating alumina in a current 
of gaseous fluoride of silicon. The alumina becomes changed into 
cruciform crystals which have the composition of staurotide. 

Rutile was obtained by the decomposition of a fusible titanate, 
more especially titanate of protoxide of tin, with silica . — Comptes 
Jtendm ; Philos. Mag.,, No. 114. 


rOEMATION OP DIAMONDS. 

SiMMLER suggests that Diamond may possibly be a product of 
crystallization from liquid carbonic acid. Diamond often contains 
cavities, and, as Brewster has observed, with accompanying circum- 
stances which point to a strong pressure in the interior, although he 
does not state whether they contained water. 

Brewster explained his observations of the coloured rings with the 
black cross around the cavities, by ascribing to the diamond a 
gummy consistence and vegetable origin. Simmler suggests that it 
may rather be compared to that of unequally compressed glass. 

To confirm this view of the formation of diamonds, it would be 
necessary to prove that liquid carbonic acid possessed a solvent 
power for carbon similar to that which bisulphide of carbon has for 
eulphur, or liquid sulphide of phosphorus for phosphorus. Expe- 
riments which Simmler made in this direction with a view of pre- 
paring liquid carbonic acid by Faraday’s method, gave no results, 
m the tubes always exploded . — Philosophical Magazine ^ No, 114, 


DRY SATURATED STEAM. 

Mr. Macquornb Rankine, C.E., has communicated to the Rojral 
Society a paper On the Theimodynamic Theory of Steam-engines 
with dry saturated Steam, and its application to practice.*' 

In 1849 it was demonstrated, contemporaneously and inde* 
pendently, by Professor Clausius and the author of this paper, from 
the laws of thermodynamics, that when steam or other saturated 
vapour in expanding performs work, and receives no heat from 
without, a portion of it must be liquefied. That theoretical con- 
'dusion has since been confirmed by practical experience. 

The principal effect of the steam-jacket” invented by Watt is to prevent that 
jU(mefaction. 

The presence of liquid water in any considerable quantity in the cylinder of a 
/■team-engine acts injuriously, by taking heat from the steam while it is being 
admitted, and giving out that heat to the steam which is about to be discharged 
Host of the heat so transferred is wasted. 

The only exact thermodynamic formulm for the work of steam hitherto pub- 
lished (by the author iu the Philosophical Transactixme^ 1864, and by Professor 
-Clausius in the Philosophical Magazine for 1866), are adapted to steam which 
receives no heat in expanding. 

The present paper, after recapitulating the general equation of 
thermodynamics, and the special formulae for the pressure, volume, 
-and latent heat of steam, proceeds to the investigation of the exact 
formulsB for the work of steam which is supplied during its expan- 
don with just enough of heat to prevent any appreciable portion of 
it from condensing, for the expenditure of heat in producing and 
rising that steam, and for its efficiency in producing motive power. 
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There is explained a convenient approximation to the exact for-* 
mulflB, founded on the facts, that for initial pressures steam of 
from 30 to 120 lbs. on the square inch (including atmospheric 
pressure), and for ratios of expansion up to sixteen, the pressure of 
saturated steam varies nearly as the seventeenth power of the 
sixteenth root of its density, and that the expenditure of heat in an 
engine in which dry saturated steam is used, expressed in imits of 
energy, is nearly equal to fifteen- and-a-half times the product of the 
initial pressure and volume of the steam expended. 

Lastly there are given examples of the application of the formulas 
to the engines of three steam- vessels lately experimented on by the 
author. The displacements of those ships are from 700 to 1100 
tons ; the indicated horse-power of their engines from 226 to 1180 ; 
the initial absolute pressures of steam in their cylinders range from 
32 to 10 8 Jibs, on the square inch, and the ratios of expansion from 
4 to 16. In each case the difference between the results of 
calculation and experiment is within the limits of error of ob* 
servation, and ranges from -gV to of the actual work of the 
steam. The author has computed tables of the results of tlie 
formulas, exact and approximate. 


PRESERVING MILK. 

The Abbd Moigno has communicated to the British Association a 
** New Process of Preserving Milk perfectly Pure in the Natural 
State, without any Chemical Agent.*’ To preserve milk for an in- 
definite pei-iod is an important problem, which in France has been 
solved in three different modes. M. de Villeneuve was the first to 
preserve milk, solidifying it by the addition of certain solid in- 
gredients, but it was no longer, properly speaking, milk. M. de 
Signac preserved it by evaporating the milk till it became of the con- 
sistence of syrup, rendering it a solid mixture of milk and sugar, 
still it could not be called milk. M. Maben also preserved it by 
excluding the air and exposing it to an atmosphere of steam about 
100® Cent., thus depriving it of all the gases which it contained, and 
then hermetically sealing the filled bottles in which it had been 
heated. The Abb^ Moigno opened a bottle which had been closed 
by M. Maben on the 14th of February, 1854 ; and after a lapse of 
five and a half years, he found it as fresh as it was the first day. Mi 
de Fien’e has greatly improved the discovery. The means which 
he employs to effect the preservation of milk is still heat ; but heat 
applied in some peculiar way, by manual dexterity, first discovered 
by a Swiss shepherd. The Abbd could only state that the effect 
of this new method of applying heat is to remove a sort of diastase^ 
or animal ferment, which exists in milk in a veiy small quantity, 
and which is the real cause of its speedy decomposition. VVhea 
this species of ferment is removed, milk can be preserved for an 
indefinite peribd of time in vessels not quite full, and consequently 
exposed to the contact of rarefied air, a result which was not effected 
by the process of M. Maben or rather that of M* Gay-Lussac, ^ 



CHEMICAL SCIENCE. 


193 


^ey completely expelled those gases which otherwise would have 
rendered it sour. The Abb^ then poi\red from a large vessel into 
glasses a milk as natural, as pure, and as rich as when it was taken 
from the cow in the fertile plains of Normandy. Owing to its greater 
specific lightness cream ascends to the top of the vessel, but it can 
be easily made to dififuse itself through the milk by slightly shaking 
it before uncorking the bottle. As the vessel is not quite full, a 
small quantity of butter may have been fomed, and the milk may 
have become somewhat less rich, but it will still be pure and natursd 
milk without any strange taste. 

Professor Christison said that, after tasting the specimens of the 
■milk brought by the Abb<i, he was of opinion that it was the best 
preserved milk he had ever tasted. 

MAGNETIC PBOTO- CARBIDE OP IRON FILTERS. 

Mr. Thomas Spencer, of Euston-road, has employed this neW 
filtering and purifying medium with great success. Among its 
advantages are the following : — First, It deprives water of all the 
colour, taste, and odour which arise from organic matter, such as 
peat, decayed wood, or leaves ; or even that arising from animal 
putrescence. Second, It renders most deleterious gases, including 
sulphuretted or phosphoretted hydrogen, perfectly innocuous, by 
forcing them into combination with oxygen. Third, According to 
the experiments of Professors Brande, Clark, and Mr. Spencer, soft 
water treated by the carbide, or magnetic oxide, bas no action on 
lead. Fourth, Water so filtered does not readily give birth to 
animal or putrefactive vegetable life, such being a consequence of 
its deprivation of all free organic matter. Thus, to the water of the 
dirtiest ditch or shallow pond may be instantaneously imparted all 
the healthful qualities of that derived from a deep-seated lairal 
spring, though without its usual hardness : the mode of conversion, 
too, is in principle precisely that employed by nature. To maintain 
the health of an army in the field during a summer campaign, 
filters of this material must prove invaluable ; as, with the excep- 
tion of saline water, Mr. Spencer has not found ajiy that might not 
be drank after passing through from 8 to 12 inches of this new 
medium. Even the filthiest sewer water, emitted into the Thames, 
becomes bright and inodorous after its passage through such a filter. 
The action in the latter case arises from the singular power of the 
carbide to absorb and solidify the gaseous sulphur and phosphorus, 
which are always combined with hydrogen in eewer water. On the 
same principle, the carbide is now found to be by far the best puri- 
fier of illuminating gas that has yet been brought forward. To 
which may be added, the sulphur absorbed, either from sewer water 
or gas, is recoverable at a profit, leaving the qualities of the parbide 
Unimpaired. 

The carbide can be manufactured very cheaply. A cubic foot and 
a cwt. of it are very nearly equivalent, a foot weighing about 
IXS lbs. For purifying water, Mr. Spencer prefers that made from 
the Farkhead Hematite, which he found at the commencement of 
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his experiments to be, periiaps, the purest iroa ore in t|ie king* 
dom. This has been sipce confirmed by a Board of Ordnance Com- 
mission. 

Mr. Spencer thus explains the physical powers of purification 
possessed by carbide to arise from its singular property of attracting 
to, and condensing upon its surface oxygen, but witliout entering 
into chemical combination with this gas : — 

The action exercised by the carbide on oxygen may not bo inaptly likened to. 
that of a magnet on iron filings, the carbide representing the magnet, and the 
oxygen the filings. "We have idl observed that the poles of a magnet, after im* 
mersion in iron mings, come forth covered with these minute particles of iron, 
arranged in striae. Thus, they are first attracted, and then polarized, by means 
of which they acquire properties differing from those possessed by them before. 
The uniform results of all my experiments lead me to entertain no doubt that 
the magnetic carbide exercises first an attractive and then a polarizing power- 
over oxygen, of a charact/cr analogous to that exercised by the magnet over the 
filings. That is to say, the oxygen which the carbide meets in the atmosphere, 
or in water, is first attracted to its surface, and, like the i/on filings, its atoms- 
become polarized ; and, to complete the analogy, they acquire properties differ* 
ing from those of oxygen in its ordinary state. 

Thus, adds Mr. Spencer, I find this polarized oxygen to be identioal with the 
body now known to chemists as ozone, and which is becoming generally reco- 
gnised as one of Nature’s chief agents of purification. That this is so, is not 
the result of mere speculation on my part ; but, on the contrary, it is demon- 
Btrable by means of several conclusive experiments. The peculiar property 
possessed by ozone, or polarized oxygen, over ordinary oxygen, is its rapidity 
of combination with, and consequent neutralization of, every kind of noxioua 
body having an organic origin. 

As regards water, any noxious gaseous bodies that are found in it become in- 
stantaneously harmless on encountering the carbide in the process of filtration. 
This arises from their rapid combination with the ozonized oxygen they find on. 
the surface of the carbide. 


THE NEW METAL ALUMINIUM. 

A PAPEE on Aluminium has been read at the Society of Arts by 
Mr. Foster, the able Secretary of that Society. First mentioning 
the extension which chemical knowledge has undergone in modern 
times, and the boundless supply of aluminous substances which has 
thus been opened up — in granites, slates, schist, and especially in 
clays — the author pointed out the fact that aluminium forms an 
essential portion of our most briliiant gems, including corrundumi 
the sapphire, and the Oriental ruby and emerald ; and then pro- 
ceeded to remark that, notwithstanding the universal diffusion of 
ores of aluminium, the existence of the metal itself was not known 
until the last half century, and its extraction has been attended by 
great difficulty. He then detailed the means adopted for producing 
sodium by Davy, Gay-Lussac, Th^nard, Mitscherlich, Brunner^ 
Donny, Mareska, and, more recently, Deville; and traced the 
labours of Oersted, Wohler, and Deville, in the production of alumi* 
nium. After quoting from the paper read by the Bev. J. Barlow, 
in 1856, on Deville’s process, noticing the modifications which Paul 
Morin introduced, and sketching the labours of Dr. Percy, Mr. 
Dick, and Rose (of Berlin), the author stated that Mr. Gerhard, au 
Englishman, had for some time past been endeavouring to introduce 
the manufacture into this country. The applicability of some of 
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the alloys of this metal was then poirtted out, as well as some of 
the difficulties which were for a time likely to retard its more gene- 
ral use, the most important being that hitherto no effectual solder 
had been discovered suitable for it. The valuable qualities it pos- 
sessed — viz., extreme lightness, capability of resisting atmospheric 
action, malleability and ductility superior to those of silver, with a 
power of conducting electricity, and other important advantages, 
tended to show that though possibly its susceptibility to the action of 
moisture might render it unfit for some of the purposes to which, in 
the early stages of its discovery, it had been hoped to applj'’ it ; yet 
that, if produced at a moderate price, it would be found a moat 
valuable addition to our list of practically useful metals. The author 
drew attention to the advantages that it seemed to offer as a substi- 
tute for copper in the lower classes of coinage, for which it appeared 
in every way adapted when produced at a sufficiently low cost. 
The ‘paper was illustrated by numerous specimens of ornaments, 
medals, and other objects made of this metal. A discussion en- 
sued; in whicli Professor Tennant, Messrs. Elliott, Hawes, Lau- 
rence, May, Newton, Palmer, Smith, Strode, Thomson, the Chair- 
man, and others took part. 

A Correspondent of the Mechanics' Magazine^ after reading Mr. 
Poster’s lecture, forwarded to that journal a copy of a paper on Am- 
monio-iodides of Metals, read by the Rev. Mr. Reade, at the 
British Association in 1857. After the reading of this paper, Dr. 
Lee said ; — “ I would also* observe that, with respect to the last 
metal alluded to in the paper — viz.. Aluminium, Mr. Reade seems 
to have a particular object in not putting the solution of iodine in 
direct contact with the pure metal, as in the other examples. Here 
he takes an oxide of the metal, alumina, and by a new process at- 
tempts to solve the problem which has so extensively occupied the 
attention of practical chemists in extracting the pure metal from its 
compounds. Mr. Reade lives upon the great basin of Kimmeridgo 
and Oxford clay in the Vale of Aylesbury. He is, therefore, really 
the owner of a fortune, lying, however, under his feet, but which 
only requires the wand of the chemist to transform it into pure 
metal and cuiTent specie.” 

M. Corbelli, a French chemist, has discovered a more simple and 
economical mode than that heretofore practised, for the extraction 
of Aluminium from clay. By his mode the metal is obtained directly 
from clay or argillaceous earth. The material is first washed free 
of all impurities and foreign matters, such as stones, leaves, morsels 
of wood, &c. Two or three ounces of it are then dried, and sub- 
mitted to the action of acid, to get rid of the iron contained in it. 
For this purpose, M. Corbelli uses highly-concentrated sulphuric 
acid; but nitric, hydrochloric, and other acids have the same effect. 
The earth is dissolved in six times its weight of acid, the earthy 
matters are allowed to subside, and the clear liquid is then poured 
off. The residue is dried, heated to 450° to 600° centigrade, and 
afterwards mixed with 200 grammes (between six and seven ounces 
English) of vellow prussiate of potass, well dried and pulverized-^ 
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the quantity of the lattfer being increased or diminished in propoi*- 
tioQ to the amount of silex contained in the clay. To this mixt^r0 
are added about five ounces of sea- salt, and the whole is placed in a 
crucible and heated until a white colour is produced. After cooling, 
the aluminium is found at the bottom of the crucible. 

As respects the soldering of this metal, until very lately quite im- 
perfect results have been attained. In the Universal Exhibition of 
1865, there were pieces of Aluminium soldered with zinc or with 
tin, but this weak solder did not give any solidity. Others have 
tried to solder with alloys of zinc, silver, and aluminium. Mr. 
Denis, of Nancy, has noticed that whenever aluminium and the solder 
melted over its surface was touched with a slip of zinc, the adhesion 
took place with great rapidity, as if a peculiar electric action gave 
it an impulse at the moment of contact ; but this solder also has 
failed to afford much strength. 

At last it has been suggested that the difficulty might be sur- 
mounted by previously coating the piece with copper, and then sol- 
dering together the coppered surfaces. In order to effect this, the 
aluminium, or at least the parts to be soldered, are plunged into a 
bath acid of sulphate of copper. The positive pole of the battery is 
put in direct communication with the bath, and the pieces to be 
coppered are touched with the negative pole ; the deposit of copper 
takes place very regulaily over the surface of the aluminium. These 
surfaces, thus prepared, are soldered in the ordinary way. 

All these processes are, as is seen, very imperfect, and they now 
have only an historical interest, on account of a new and perfect 
method of soldering just discovered. The inventor is a gilder and 
silverer of metals, belonging to Paris, named Mourey ; he has re- 
cently announced his process in a public meeting of the SociSU 
d* Encouragement, 

The alloy employed is composed of zinc and aluminium. He adopts an inge- 
nious device. In the ordinary way to solder two metals or two pieces of the same 
xnetal, all that is necessary after haying prepared the two surfaces which are to 
be brought together, is to cover them with solder and to heat them. This mode 
of proceeding does not succeed with aluminium. M. Mourey prepares each m 
the two shrfaces with a first solder, an alloy of aluminium and zmc, and then 
interposes between the two surfaces thus prepared another alloy richer in idumi- 
nium. In this manner the first alloy adheres to the aluminium itself, and the 
Bdoond alloy to the first, and thus a perfectly solid and continuous whole is 
obtained. 

The surfaces to be soldered are prepared by being smeared with a mixture of 
turpentine, balsam of copaiva, and iemon juice, then placed on hot coals, and 
into the parts where the soldering is to take place, the flame of a gas lamp or 
self-aoting blowpipe is directed. 

Small pieces of an alloy of 6 parts of aluminium and 94 of idnc, are brought 
into cdntact with the prepared surfaces ; these melt and adhere to the surfaces, 
being pressed against them by small tools made of aluminium. This operation 
is a rapid one ; it requires, like any other soldering of this kind, a certain amount 
of care, but not more than in the hard soldering of copper. In each case a skill 
and knack are necesaary on the part of the workman, as well as care in adjusting, 
the temperatures, for the melting points of aluminium and zinc are scarce^ 100*^ 
apart, and there is a fear whilst melting the solder lest the article itself should 
melt at the same time. 

When the two surfaces have been thus prepared they are brought together, 
and kept in contact by iron wires, pincers, &o., as in ordinary soldering ; pieces 
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of t^e bard solder (SO of zinc, 20 of aluminium) are then placed at the points 
of contact, and the heat from a lamp is then applied, and the second solder 
melts, runs in, and adheres to the twolayei^pf soft solder, and thus forme a 
strong joint. The articles thus prepared are Sufficiently strong and homogeneous 
to aHow of their being re-worked, and the joints will hear filmg. 

M. Christofle has communicated to the French Academy of Sciences, 
in the form of a letter to M. Dumas, the result of some expeiimenta 
made with AJuminium-bronze. He says : — 

** We hate applied the bronze of ^uminium to two nses, for which its quali- 
ties of hardness and tenacity seemed specially fitted. The sucoese has been quite 
equal to our expectations. The first is in tne construction of bearing surfaces 
few rotating axles ; the second for slide Talves and other bearing surfaces exposed 
to much friction. Of these applications the following are examples :~-The 
journals for the axle of a polishing wheel, making 2200 revolutions per minute, 
were made of aluminium bronze eighteen months ago ; they have lasted to the 
present time.. Other bearing surfaces under similar conditions do not last more 
than three months. Again, the slide bars of a sawing machine, the saw moving 
with the velocity of 240 revolutions per minute, were made of aluminium bronze. 
It has been used now one year without any apparent trace of wearing out. 
Slide bars of ordinaiy bronze would not, under similar circumstances, have 
lasted four months. The second application of the aluminium is for the manu- 
facture of ordnance, gun-barrels, howitzers, and fire-arms. A pistol-barrel hav- 
ing been constructed of it in our manufactory, it was tried in the practice-ground 
of Benette, and was subsequently forwarded to the exhibition at Dijon. It wsa 
subjected there to every kind of test, in the presence of the jury; it bore them 
to the utmost of our expectations. 

We do not wish it to be imagined that this trial of a pistol-barrel can prove 
conclusively the value of the metal for ordnance, but the comparative experi- 
ments made by us between this metal, bronze, iron, and steel, have demon- 
strated its immense superiority over the others. So strong is our conviction 6n 
this point that we have requested the Academy to support our application 
to the Minister-at- War to be permitted, at our own expense, to maxe such a 
piece of artillery as may be thought most proper for testing the properties of 
aluminium bronze as a metal for guns. We look for great results in this direc- 
tion, which we shall feel proud to associate with our name, at the same time 
rendering thanks to M. saint Clair Deville, to whom is due the discovery of 
those alloys for which there appears so brilliant a future. 

** The large bar deposited in the office of the Academy is intended to be forged 
«ud bored for a minie rifle. The small bar has already been forged, at a cherry 
heat, when it works like steel of the best quality, whilst it is well known that 
ordinary bronze is brittle when heated.** 


INHALATION OP CHLOROFORM. 

A TAPER has been communicated to the French Academy of 
Medicine by Dr. Beraud, on the subject of Dr. Fame’s method 
of administering Chloroform, This method consists in causing that 
agent to be inhaled by one nostril only, the other remaining mean- 
while in free communication with atmospheric air. The apparatus 
is extremely simple, consisting of a bottle with two necks or tubuU- 
ttiree, and capable of containing 100 grammes of water. An india- 
rubber tube with a tapering end is adapted to one of the necks, and 
is intended for insertion into the nostril ; the other neck remains 
open, the operator stopping it with his thumb when necessary. The 
tube is 17 centimetres in length, and has a diameter of at least 13 
millimetres. To use this apparatus, pour about 10 or 12 gramnica 
of chloroform into the bottle, and havinf stopped the open tubulaturo 
with your thumb, let the patient receive the tube into his nostril, 
recommending him to breathe natui*ally. There being no communis 
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caition between the bottle and the atmosphere, the chloroform does 
not evaporate, and the patient is not aware of any unpleasant sensa- 
tion. The subject having now acquired the habit of breathing in 
that way, the operator gradually slackens the pressure of his thumb, 
and allows a little air to enter, by which means the patient inhales 
atmospheric air charged with a little chloroform. From that moment, 
according as the painful sensation increases or diminishes^ the outer 
air is alternately admitted or excluded, until the thumb being 
entirely withdrawn, the patient receives the full quantity required. 
The operation may also be conducted thus : — Let the patient breathe 
through the empty bottle, and then introduce a drop of chloroform, 
then another, and so on gradually. The great point is not to allow 
the effluvia of chloroform suddenly to exercise too irritating an 
influence upon the respiratory organs. After the second or third 
minute tlie operator should shake the bottle, so as to project the 
liquor on its sides, by which the evaporating surface is considerably 
increased. Should the patient happen to open his mouth the opemtor 
must close it with his hand, liy this process the patient feels no 
pain, no sensation of suffocation or dyspnoea, nor is there any con- 
gestion of the brain. The state of anaesthesia may be continued with 
the greatest ease, and without danger, by keeping the tube ready to 
be again introduced into the nostril, if necessary ; nor is there any 
possibility of sudden asphyxia, as the effects of the agent develope 
themselves very gradually, 

LOCKJAW AND CURAEB POISON. 

Db. Maneo has sent to the French Academy of Sciences, the cir- 
cumstantial account he had promised of his unsuccessful attempt to 
apply the Curare poison to the cure of Lockjaw. Lr. V ella, of Turin, 
first experimented with curare on a soldier whose wound had caused 
lockjaw. It was there shown that the tetanic spasms were regularly 
appeased by the introduction of curare into the system ; nor did this 
occur once or twice, but during the whole period of the treatment, 
which lasted above a month. l>r. Vella’s testimony is corroborated 
by his chief physician. Dr. Salleron. Here, on the other hand, Dr, 
Manec, aided by Dr. Vulpian, who has been for years engaged in 
experimenting upon curare, operated on a patient aged 39, suffering 
from a compound fracture of the should erblade. Symptoms of trau- 
matic lockjaw appearing, Dr. Manec made an incision in the left 
arm, and introduced into the wound two drops of a solution of curare 
in the proportion of half a milligramme per drop. The dose was 
repeated 10 minutes later, but without any result. Another incision 
was made in the thorax, and the poison introduced in the proportion 
of half a centigramme per drop ; this was repeated at intervals of 
from 10 to 7 minutes, still without the slightest success. At last 
a small bolus of 2^ centigrammes of pure curare was introduced into 
the incision in the arm ; then, the patient having been seized with, 
a violent tetanic convulsion* five drops of a solution of 20 centi- 
grammes of the poison in one gramme of water were introduced into 
the cellular tissue above the right shoulderbone ; then, again, above 



CHBMICAI* 6CII;H<;E. 


199 


the right one — and no alleviation at all was obtained, the patient 
dying at 10 p.m. on the next day. The operators imagining that 
their curare might be impure or spoilt, afterwards tried it on a dog, 
on which it produced its usual effect. We leave the profession to 
decide between two such opposite results, obtained by equally trust- 
worthy practitioners under circumstances equally decisive and equally 
authenticated. Dr. Vella was, however, more fortunate in a third 
ease, that of a sergeant, aged 35, who had been struck with a bullet 
in the right foot at the battle of Magenta, J une 4 : be recovered 
after six weeks’ treatment. M. Velpeau cast some doubts on the 
Bufficiency of the fact to establish the value of curare as a apecildc 
against tetanus, seeing that it is a most dangerous poison that 
requires to be handled with extreme caution. M. Claude Bernard 
remarked that the extraordinary tales related of curare contained 
much exaggeration, but that it could be safely introduced into 
therapeutics like prussic acid and other deadly poisons. — 6alignani*s 
Messenger, j 


NEW DISINFECTANT. 

M. Burdel has sent to ike French Academy of Sciences, a com- 
munication on MM. Come and Demeaux’s Disinfecting Compound. 
M. Dumas having in a previous sitting remarked that if it be 
-admitted that the emanations of tar ozonize the air, the above com- 
pound owed its efficacy to its prompt combustion of miasmatic 
effluvia by means of the ozonized oxygen it contains. M. Burdel 
has endeavoured to test the truth of this remark by experiment. 
In the cleansing of a canal a quantity of very fetid mud was thrown 
out, in the presence of which Schon bein’ s ozonometer revealed nb 
irace of ozone. M. Burdel had this mud mixed up with a compound 
of marl and tar, when the fetid odour immediately disappeared, and 
the ozonometer marked seven degrees after the lapse of 12 hours. 


NEW STOPPING FOE DECAYED TEETH. 

M. Fetchtinqer communicates the following recipe to the Reper- 
toire de Pharmade : — Take of powdered glass 1 part, oxkie of zinc 
3 parts, and mix them intimately. The two substances must be in 
impalpable powder, and the latter must be free from carbonate cff 
-zinc. Then take of a solution of chloride of zinc (density 1 *5 to 1 '6) 
50 parts, borax 1 part. Dissolve the borax in a little hot water, and 
pour it into the chloride of zinc ; borate of zinc is precipitated, which 
disappears on agitating the mixture. To make the stopping, mix 
the powder with enough of the solution to form a stiff paste. * Only 
so much as may be wanted at the time should be mixed, as the com- 
pound quickly hardens. In the course of a day it becomes as hard 
AS marble, and remains so, even after prolonged contact with water. 
If the ingredients are pure, the stopping is perfectly white ; but if it 
be required to match teeth of a yellowish colour, the necessary tint 
may be given by mixing a little ochre with the powder.— OAemicaJ 
Ne20s, No. 1. 
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ANIMAL COMPOSITION . 

^ Xhkbe has been i^ad to the Royal Society an elaborate ** Expe-^ 
dmental Inquiry into the Composition of some of the Animals fed 
and slaughtered as Human Food.'* By Mr. J. B. Lawes, F.R*S., 
F.C.S., and J. H. Gilbert, Ph.I)., F.C.S. 

After alluding to the importance of the djemical statistics of 
nutrition in relation to physiology, dietetics, and rural economy, 
and explaining that the branch of the subject comprehended in the 
present paper is that of Animal Composition, the authors proceed in 
the first place to state the general nature of their investigations, and 
the manner in which they were conducted. We have only space to 
quote a portion of the authors’ conclusions ; — * 

It would appear to be unquestionable that the inlluence, on the 
large scale, of the introduction of animal food to supplement our 
otherwise mainly farinaceous diet, is to reduce, and not to increase, 
the relation of the nitrogenous or peculiarly flesh-forming, to the 
non- nitrogenous constituents (reckoned in their respiratory and fat- 
forming capacity) of the food consumed. 

That, nevertheless, a diet containing a due proportion of animal 
food is, for some reason or other, generally better adapted to meet 
the collective requirements of the human organism than an ex- 
clusively bread or other vegetable one, the testimony of common 
experience may be accepted as sufficient evidence. Whatever may 
prove to be the exact explanations of the benefits arising from 
mixed animal and vegetable diet, it is at any rate pretty clear that, 
inde^ndently of any difference in the physical, and perhaps even, 
chemical relations of the nitrogenous compounds, they are essen- 
tially connected with the amount, the condition, and the distribu- 
tion of the fat, in the animal portions of the food. 

Fat is the most concentrated respiratory, and of course fat- storing 
material also, which our food-stuffs supply. It cannot be doubted 
that, independently of the mere supply of constituents, the condi- 
tions of concentration, of digestibility, and of assimilability, of our 
difierent foods, must have their share in determining the relative 
values, for the varying exigences of the system, of substances which,, 
in a more general, or more purely chemical sense, may still justly be 
looked upon as mutually replaceable. 

By the aid of chemistry, it may be established, that, in the admix- 
ture of animal food with bread, the relation (in respiratory and fat- 
fcntning capacity) of the non-flesh-forming to the flesh-forming 
substances will be increased ; and further, that in such a mixed 
die^ the proportion of the non-flesh-forming constituents, which will 
he in the concentrated form, so to speak, of fat itself, will be con- 
siderably greater than in broad alone. Common experience also 
testifies to the fact of advantages so derived. It remains to* 
physiology to lend her aid to the full explanation of that which 
chemistry and common usage have thus determined. 


ANIMAL FOOD AND BBEAD. 

Dr. Gilbert has read to the Chemical Society a paper '' On the- 
composition of the Animal portion of our Food, and on its relations 
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to Bread.” The general conclusions were, that only a small propor- 
tion of the increase of a fattening animal was composed of nitro- 
genous matter ; that from five to ten per cent, only of the 
nitrogenous matter of the food was stored up in the bo^ of the 
atimal ; but that the amount of fat stored up was frequently 
greater than the amount supplied in the food, despite the loss 
incurred in the maintenance of the respiratory function. Hence 
the comparative values of fattening foods were proportional rather 
to the amounts of respiratory than of assumed flesh-forming consti- 
tuents. It was calculated that in those portions of the carcases of 
oxen actually consumed as human food, the amount of dry fat was 
from two to three times as great as the amount of dry nitrogenous 
matter ; and in the eaten portions of the carcases of sheep and pigs, 
more than four times as great. By substituting for the above 
proportions of fat, their respiratory equivalents in starch, so as to 
allow of a comparison between meat and bread, the ratios become 
fi or 7 to 1, and 11 to 1 respectively. From the independent deter- 
minations of Messrs. Lawes and Gilbert, Dr. F. Watson, and Dr. 
Adling, it appeared that in wheat bread the ratio of starchy to 
nitrogenous matter was as 6 or 7 to 1, so that in bread the proper- 
tion of assumed flesh-forming constituents to respiratory constituents, 
was greater than in the eaten portions of sheep and pigs, and quite 
equal to that of the eaten portions of oxen, a conclusion altogether 
opposed to the prevalent notions on the subject. 


TRANSFOBMATION OF WOODY FIBRE INTO BUOAR. 

Pelouzb has announced the important results which follow. 
Cellulose precipitated from its solution in ammoniacal oxide of copper 
by a feeble acid is soluble in dilute chlorohydric acid. Ordinary cellu- 
lose is soluble in concentrated chlorohydric acid ; water forms with 
this solution a precipitate of dazzling whiteness ; at the end of two 
days the precipitate ceases to form, and all the cellulose has been 
transformed into sugar affording the characteristics of glucose, 

The transformation of cellulose into glucose can be effected by a 
prolonged ebullition in water containing a small quantity of sulphuiic 
or chlorohydric acid (some hundredths) ; paper, old linen, sawdust, 
and any cellulose more or less pure, can be thus turned into sugar at 
the end of several hours’ boiling. 

Pelouze thinks that this reaction will become the basis of a new 
branch of industry — one which has often been attempted since Bra- 
connot succeeded in 1819 in transforming lignine into glucose ; be 
thinks that the transformation would be rendered much more active 
by operating in a close vessel at an elevated temperature. 

Lastly, Pelouze announces that, by treating cellulose with caustic 
potassa in fusion at a temperature between 150° and 190° C., and 
dissolving the product in water, a substance can be separated from 
it by acids which has the composition of cellulose, but differs from 
it in that it is soluble in the cold in alkalies ; it changes into sugar 
in the presence of chlorohydric acid. — SUliman's American Journal 
of Science and Arte for July, 1859. 
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DETECTION OP METALLIC POISONS IN MEDICO-LEGAL INQUIKIES. 

In Liebig and Kopp’s Amiual Report for 1850, English edition, 
page 409, a process is given by Gatiltier de Claubryfor the Detection 
of Metallic Poisons in organic mixtures by their electrolytic decom- 
position. The method is stated to be conveniently applied In 
judicial analyses. Has any instance been recorded of the empUy- 
ment of such a system 1 And what form will antimony and arsenic 
assume? "Will they escape as gaseous hydrogen compounds, or be 
deposited as reduced metail on tlie negative plate ? — Chemical News, 

No. L 

eeinsch’s test fob arsenic. 

In experimenting on different solutions of the Salts of Arsenic by 
Beinech's test, it is very important to know that tnere is a consi- 
derable difference in point of time before the copper wire becomes 
coated with arsenic. The arsenites show it almost the instant the 
liquid boils ; whereas the araeniates, or more highly oxidized salts, 
require a longer time and greater degree of concentration before any 
deposit is obtained. A knowledge of this fact may prevent an 
erroneous conclusion being drawn as to the presence of arsenic, al- 
though it may not be immediately detected. 

In combination with chlorates, as proved by Dr, Taylor in 
Smethurst's case, no deposit is obtained, the arsenic remaining in 
solution ; whilst the copper is dissolved, and imparts a blue colouir 
to the liquid. 

The delicacy of Keinsch’s test has been greatly underrated by 
Taylor, Brande, and others, who state that arsenic fails to be de- 
tected when diluted to 120,000 times its bulk. How such a mistake 
should occur I cannot imagine ; since, in accurate experiments 
lately made by me, 1 have detected it at a dilution of 560, 000 times ; 
and when at 280,000 times, the layer is so strong as to be fit for 
sublimation, having a bright steel colour : at 560,000 times, how- 
•ever, the deposit is more of a violet colour. These experiments were 
made by dissolving a grain of arsenious acid in a pint of distilled 
water, and diluting from time to time. 

Compared with arsenic no deposit of antimony from a solution 
of -tartar emetic took place at either of these points of dilution. — 

Chemical News, No. 1. 

marsh’s test por arsenic. 

Dr. Odling, in a paper read by him to the British Association, 
kas shown that numerous and varied bodies, including the organic 
substance contained in ordinary vegetable tissue, animal tissue, 
salts of copper, and oxidizing salts, prevented the formation of 
araeniated hydrogen, and thereby defeated the action of Marsh’s 
test. As a mode of separating the arsenic from these interfering 
substances, the author recommended the process of distillation with 
muriatic acid, whereby arsenic in form of trichloride of arsenic is 
isolated in a form suitable for testing. 

A remark made by Mr. Trevelyan during the late meeting of 
the British Association at Aberdeen, that it was the opinion of some 
that arsenic, when taken in small quantities, was not deleterious to 
the system — brought forth a warning from Dr. Daubeny and the 
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President, not to put any faith in the statement in Br. Johnston's 
CJiB'mUtry of Common Lifti that arsenic is taken by the girls of 
Tyrol to improve their compleadon, and that when taken constantly 
the system becomes used to it, that being the reverse of the fact. 
Mr. Liveing observed that he had heard that this use of arsenic had 
been told to Br. Johnston by a practical joker, who did not like to 
oonfess his imposition after it had been made public. 


ARSENICAL FLY- PAPERS. 

Mr. Harry N. Braper has communicated to the Pharmacmtical 
Jowmal^ No. 5, the following paper : — 

While criminal poisoning with arsenic is a matter of so frequent 
occurrence, all facts which tend to lessen the difficulty of convicting 
the prisoner are of the highest importance. A medical jurist ap- 
pointed to investigate such a case would, in all probability, little 
think of seeking the source of the poison in a fly-paper. 

Fly-papers are sold by the thousand ; there is scarcely a house 
without them ; they are positively stated to be perfectly harmless 
to animal life of a higher order than that of our insect pests. That 
such is, however, far from being the case, the following results of an 
examination of them will show. The papers selected for examination 
as being those most generally employed, were those known as 

Papier Moure," 

Four of the sheets were taken at random and digested with dilute 
hydrochloric acid until a pulpy mass was obtained. This pulp was 
then placed on a filter and washed with distilled water until the 
filtered fluid amounted to about four pints. This was next evapo- 
rated until only eight ounces remained, and sulphide of hydrogen 
was passed into it for two hours. Baring this time a copious pre- 
cipitate of sulphide of arsenic was thrown down, and the beaker con- 
taining the fluid was therefore set aside in a warm place to ensure ltd 
complete separation. The precipitate was collected on a filter, 
washed, and dissolved in dilute solution of ammonia, from which it 
was re- precipitated by hydrochloric acid. The pure sulphide of 
arsenic was finally collected upon a tai’ed filter, dried, and weighed. 
Its weight was found to be 12'675 grains, equivalent to 10*201 
grains of arsenious acid. The average quantity of arsenious acid 
contained in each of the sheets was therefore 2 '55 grains, quite 
enough to destroy a human life. 

Is it not rather an evidence of faulty legislature, that while restric- 
tions are placed upon the sale of arsenic 09 arsenic, the poison should 
be so readily obtainable in the form of Papier Moure ?" * 

It may not be uninteresting to mention that the presence of arse- 
nic in a fly paper may be very readily detected by moistening a strip 
of the paper with a solution of an alkaline acetate, drying by the 
fire and igniting. As the paper smoulders away the unmistakeable 
odour of (Ukarmn affords ample evidence of the poison. 

In the filtrate from the sulphide of arsenic I found iron and lime, 
derived, of course, from the tissue of the paper itself, and on eva- 
poration, a dark-coloured extractive matter, which, owing to its 
taste being much modified by the chloride of ammonium formed in 
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the course of the analysis; I was unable to identify. There was^ 
also a considerable quantity of potash, which had doubtless seiwed 
the purpose of dissolv^ing the arsenious aci<L 


^^ABSENIC NOT INJURIOUS TO lARV^ OP PUBS.’' 

A PAPER with this title, by Mr. Storer, of Boston, U. S., has 
appeared in Silliman^s Journal, in which it is stated that within 
forty- eight hours the bodies of some rats which had been poisoned 
with arsenic were thoroughly flyblown and covered with a multitude 
of larYse. These, after consuming all the flesh of the rata, concealed 
themselves in sheltered comers, and in due course were converted 
into chrysalids. This is remarkable, as it is well known that flies 
themselves are quickly destroyed by arsenic. 


ARSENIC IN GREEN PAPER-HANGINGS. 

As this subject continues to excite a good deal of attention, we 
give a simple method by which the presence of Arsenic may be 
immediately recognised, and, if necessary, the quantity determined. 
Immerse a measured piece of the paper, say two square inches, in 
strong ammonia. If a blue colour be communicated to the ammonia, 
the presence of arsenic may be suspected. For a proof, remove the 
paper, and drop into the test glass a small crystal of nitrate of silver, 
which, if arsenic be present, will quickly become covered with a 
yellow coating, which will disappear on stirring the liquid. If now 
it is wished to estimate the amount of arsenic, immense the paper 
again in fresh ammonia until the liquid is no longer coloured blue, 
then evaporate all the solutions to dryness. Mix the residue with 
three times its weight of black flux, or carbonate of soda, and sub- 
lime in a glass tube ; then cut off the end of the tube, dissolve the 
sublimate in hydrochloric acid, and precipitate with sulphuretted 
hydrogen ; collect the precipitate on a weighed filter, wash well, 
dry, and weigh. Each grain of the precipitate corresponds to 0*8 
of a grain of white arsenic . — Chemical News, No. 1, 

ARSENIC IN ARTIFICIAL MANURES. 

Professor Davy has read to the Royal Dublin Society a paper 

On the presence of Arsenic in some Artificial Manures, and its ab- 
eotption by Plants grown with such Manures.” 

It is well known to chemists that sulphuric acid or oil of vitriol, as 
it is met with in commerce, almost always contains variable propor- 
tions of arsenic ; but it appears to me that this fact has been over- 
looked by the public, and that they are not aware to what extent 
this highly poisonous substance occurs in general in commercial 
sulphuric acid, and thus becomes the means by which arsenic 
enters the different substances in whose preparation that acid is 
canployecL 

We have not space for the details of the experiments, but give the 
author’s conclusions : — 

These experiments appear to me to be perfectly conclusive as to the p^ower 
possessed, some plants at least, of taking up arsenic when it is introduced 
mto the soil by artinoial manures which contain it, even when they are empk>3^ 
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in the aeaal waj and proportions by ^rioolturists, and how objectionable it is 
to use any znaterials m tne preparation of those manures which will introduce 
80 destruotire and dangerous a substance as arsenic into the soU. 

T x , , , n of arsenic present 

in the br< nufacturers for the 

purpose of makmg su^^ . ^ a 12 fluid ounces of 

the acid, by the usual methods of determining the quantity of arsenic in such 
cases, I obtained an amount of metallic arsenic equivalent to about 12 grains of 
arsenions add, or 1 grain to each fluid ounce ; and the ounce of acid weighing 
about 800 grains, the arsenious acid would be -g^Joth part of the weight of the 
acid, which would be equivalent to about 2*8 lbs., or nearly 3 lbs. weight in the 
ton of sulphuric acid. But it is probable that the generality of brown sul- 
phuric add employed contains much more arsenic than this sample I examined, 
i,t8 specific gravity being about 1*780, whereas the usual strength of the acid is 
1*845. I)r, Owen Bees found 13 6 grains of arsenious acid in 12 fluid ounces of 
commercial sulphuric acid ; and Mr. Watson, in the London Medical Gazette, states 
that the smallest quantity of arsenious acid which he detected in the same amount 
of commercial acid was 21*3 grains. There is therefore every reason to suppose 
that the ' * y employed for s^icultural purposes contains a far greater 

quantity c nan the sample I examined; and as the proportion of sul- 

phuric acid used in making these artificial manures is very large (thus, for ex- 
ample, in the manufacture of superphosphates, the most valuable manure of 
this class, about one ton of acid is used for eveiy two tons of bones employed), 
the quantity of arsenic present in such manures must be considerable. 

These facts appear to me to have some important bearings ; for though the 
quantity of arsenic which occurs in such manures is not large when compared 
with taeir other constituents, and the proportion of that substance which la 
thus added to the soil must be small, still plants may during their growth, as in 
the case of the alkaline and earthy salts, take up a considerable auantity of this 
substance, though its proportion in the soil may be but very small. Further, as 
fursenic is well known to be an accumulative poison, by the continued use of 
vegetables containing even a minute proportion of arsenic, that substance may 
ooUeotin the system till its amount may exercise an injurious effect on the healtn 
of man and animals. 

As connected with this subject, I may observe that I was informed of a curious 
fact, — that sheep did not appear to like Mr. Eathbone’s turnips, which were 
grown with superphosphate, so well as those where the ordinary farm-yard 
manure had been employed, and that they could not be made to eat enough of 
the former turnips to fatten them properly. If this was really the case, it 
would appear to favour in some degree my views as to the probable unwbole- 
Bomeness of vegetables grown with manures containing even in small quantities 
so deadly a poison as arsenic, which my experiments have shown that plants are 
capable of taking up Irom such manures. 

Finally, these investigations appear to have a medico-legal beariim ; for in 
oases of suspected poisoning by arsenic, where the evidence may chie% depend 
on the detection of a smaU quantity of that substance in the liver and otlier 
viscera, as is sometimes the case, my experiments would tend to throw much 
doubt and imoertainty on such cases, because the presence of a minute quantity 
of arsenic in the viscera may not be owing to its direct administration, but to 
its having found its way into the system through the vegetable and, indirectly, 
animal food taken by the individual. 

These and other important considerations connected with this subject can 
only be determine by a series of carefully conducted experiments, which I 
purpose commencing, and I hope at some future time to Lsve the pjtaasure of 
eommunioating their results to this Society. 


THE ADULTEEATION OF FRENCH WINES BY PIASTER 
Has long been permitted under certain regulations. It is now 
strongly protested against by three eminent French chemists, MM. 
Bouchardat, Payen, and Barral, in a report on the subject. Another 
chemist, M. Poggiale, says : — “ The Edition of plaster to lyine 
Causes the disappearance of the most useful salts, the bitartrate and 
pho8|^ate of potash, and the phosphates of lime and magnesia, and 
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replaces them by principles which we ought to consider injurioui^i 
to the human organism, since they are not found in the blood or 
other animal fluids .” — Riperioire de Chimie, 

LEAD IN SNUFF. 

It has long been known that Snuff contains Lead when it has been 
kept in vessels made of that metal. A commission of German 
chemists have determined, after long research, that snuff wrapped 
in lead, even when covered with paper, or combined with tin, gra- 
dually becomes poisonous by acting upon and taking up the metal. 
They recommend snuff to be kept in paper, coated with wax, gutta 
percha, or some resinous substance. — Journal de Pharmacie, 

COAGULATION OF THE BLOOD. 

Dr. Davt, F.K.S., has communicated to the Eoyal Society of 
Edinburgh the following paper : — 

Dr. Richardson, in a recent and elaborate work on the Blood, an 
extension of a Prize Essay on the cause of the Coagulation of this 
fluid, has endeavoured to prove that this phenomenon is of a chemi- 
cal kind, depending on the escape of the volatile alkali. 

Dr. Davy describes three sets of experiments, which he has insti- 
tuted for the purpose of testing Dr. Richardson’s hypothesis. In 
all his trials on blood, he has used that of the common fowl, its pro- 
perties being best adapted to the objects in view. The results ob- 
tained were briefly the following : — 

1. Ammonia added to the blood in small quantities did not prevent its coagu- 
lation ; in larger quantities it retarded coagulation, and rendered the blood viscid. 

2. On exposing mixtures of blood and ammonia, and of water and ammonia, to 
the open air, the loss of weight sustained in two or three minutes — the time re- 
quired for tne coagulation of the blood — was hardly appreciable, using a very 
delicate balance. 

3. The moist fibrin of the blood subjected to the action of ammonia was found 
to be rendered transparent and viscid, but to be very slightly soluble. 

These results, and others, such as the coagulation of the blood in 
close vessels, and the volatile alkali not having hitherto been detected 
in healthy blood, have led the author to the conclusion th-it the phe- 
nomenon under consideration still remains an unsolved problem ; and 
that on the ground of mere probabilities jit is not easy to say which 
of the two chief hypotheses advanced concerning it — the chemical 
and the vital — is deserving of preference. 

RED DYES. 

Mr. Brooman has patented an improvement in the preparation of 
Red Dyes. The inventor boils for fifteen or twenty minutes a mix- 
ture of aniline and anhydrous bichloride of tin. At first the mixture 
assumes a yellow, then a reddish tint, and finally changes to a beau- 
tiful red. The mixture is liquid while hot, but when cold becomes 
gelatinous. The gelatinous mass is boiled with water, and filtered 
hot ; and the colouring matter is precipitated from the filtered liquor 
as it cools. To completely separate this colouring matter, the 
patentee dissolves in the liquor either a tartrate, acetate, an alkaline^ 
dr earthy chloride, an alkaline phosphate or pyrophosphate, or chlo- 
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ride of mercury, which precipitates, the whole of the colouring matter* 
For dyeing, either the solution obtained by boiling the mixture in 
water, or the solid colour dissolved in water is used. The usual 
mordants, except the mineral acids, may be used with it. To ob- 
tain a solution sufficiently strong to print with, the mixture of ani- 
line and bichloride of tin is treated while hot with acetic acid, alco- 
hol, or wood spirit, and the colouring matter is precipitated as before 
described. Another red dye is produced by mixing with aniline bi- 
chloride of mercury, perchloride of iron, or protochloride of copper, 
and treating this mixture as the former. The inventor gives the 
name of Fuchsiacine to these colours, from their resemblance to that 

of the fuchsia. 

MADDER. 

The colouring properties of this invaluable dyestuff, prepared from 
the root of the Kubia Tinctorum, is the subject of a long and interest- 
ing paper by Dr. Edward Schunk, F.R.S., in a late number of the 
Journal of the Chemical Society. Madder attained its eminent posi- 
tion in dyeing without the aid of scientific chemists, and it is only 
lately that their attention has been directed to it. Since they have 
done so, however, various interesting discoveries have been made — 
viz., Alizarine and Purpurine, and, in consequence, Garaucine, by 
ilobiquet, Colin, Persoz, and others ; and Xanthine by Kuhlmann, 
To these Dr. Schunk has added liubian, Verantine, and compounds 
from them. He gives, in conclusion, the results of his researches in 
a tabular form at the end of the paper. To it is subjoined an account 
of the optical characters of Purpurine and Alizarine, with an illus- 
tration, by Professor G. G. Stokes. 


NEW GREEK COLOUR. 

Dr. Grace Calvert has presented to the Manchester Literary 
and Philosophical Society, in the name of Mr. Amaudon (from 
Turin), a paper, and samples of Green Colours used in painting and 
printing, and especially referred to two new chrome greens, one of 
which is a new compound, corresponding to the monohydrate of ses- 
quioxide of chrome Ci^ 0^ HO. The author commences in his work 
to point out the qualities which a good green ought to possess, in 
order to be suitable for painting. Then he reviews in a few words 
the different greens which are found at present in the market, to- 
gether with the nature and properties of the same. Beginning with 
the history of the works already published on this subject, he next 
gives th^ description of his process for preparing his monohydrate 
of sesquioxide of chrome, and which consists in exposing the bi- 
chromate of potash mixed with phosphoric acid and any desoxy- 
dizing agent (for example, ammonia), for some time to the action 
of heat. The soluble salts are then removed by washing. 

The green so prepared has not only a beautiful shade, but, 
that of Mr. Guignet (made by decomposing the borate of oxide 
of chrome by water), possesses the curious pr^erty of remaining 
green under the influence of artificial light. 35r. Calvert also pre- 
sented some muslins printed by M. Camille Ksechlin, of Mulhouse, 
with fuchsine, a product obtained from the aniline of coal tar. 
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This colour was very remarkable from the exquisite bloom of the 
pink shade obtained when fixed with albumen. 


MAUVE DYE. 

The Art Jowmal states that the ex<juisitely beautiful Dye for silks, 
the Mauve, is prepared by taking equivalent proportions of sulphate 
of aniline and bichromate of potash, dissolving them in water, mixing, 
and allowing them to stand for several hours. The whole is then 
thrown upon a filter, and the black precipitate which has formed is 
washed and dried. This black substance is then digested in coal-tar 
naphtha, to extract a brown, resinous substance ; and finally digested 
with alcohol, to dissolve out the colouring matter, which is left be- 
hind, on distilling off the spirit, as a coppery friable mass. This is 
the dyeing agent producing all the charming varieties of purples 
known by the name mauve, which, as it appears to us somewhat in- 
appropriately, has been given to this colour. The particularity of 
these purples consists in the peculiar blending of the red and blue of 
which they are constituted. These hues admit of almost infinite va- 
riation ; consequently, we may have many varieties of red mauve, 
and as many of blue mauve, and any depth of tint can be secured. 
The permanence of these hitherto fugitive combinations is their 

strongest recommendation. 

KEW BLACK DYE. 

A Paris Correspondent of the Critic says that the New Black 
t)ye which has just been discovered in Algeria is the great object of 
interest amongst chemists and manufacturers just at this moment. 
The discovery has been made by M. Muratere, and is a vegetable 
substance gathered from a tree which grows in immense profusion 
all over the colony. It is destined, according to the report made 
upon its merits, to replace every other substance in use for the same 
purpose up^to this day, and is more brilliant than any dye hitherto 
known. The discoverer has registered his patent for its use under 
the name of Algerian Campeachy wood.’' It would appear that M. 
Muratere intended to have reserved the publicity of his new dye till 
the Exposition of 1860 ; but upon the publication of the Minister’s 
circular letter announcing that no exposition will take place, as had 
been anticipated, he has determined on making the advantages of 
his discovery known at once. As no reason is given in the Minister’s 
letter for not holding the exhibition, and no term fixed for the repa- 
ration of its omission in 1859, of course gossiping tongues are not 
idle in ascribing all kinds of ill-natured suppositions to the measure. 
A company of weavers, dyers, embroiderers, and designers is re- 
ported to have arrived at Bordeaux from Cashmere, for the purpose 
of forming an establishment in the neighbourhood of Paris for the 
manufacture of “ real” Cashmere shawls. The idea is said to have 
originated with the Emperor himself, who, disgusted with the length 
of time which has been occupied in making the famous green shawl 
for the BmpreSs, ordered by his Majesty more than five years ago, 
suggested to an efiterprising shawl merchant of Marseilles the faciuty 
of procuring native worktiien, who, under the vigilant eyes of Euro- 
peans, would be taught to work with activity. 
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GILDING- TEXTILE FABRICS. 

M. BtJROT has discovered a method of Gilding Stuffs by means of 
electrical agency. The piece to be gilt is dipp^ into a solution of 
nitrate of silver and ammonia ; after remaining in this for two hours, 
it is taken out, and, when dry, exposed to a current of pure hydrogen 
gas, which reduces the salt, and leaves the silver in a metallic state 
on th« stuff. A silvered surface is thus obtained, which is easily gilt 
over if the usual galvanoplastic methods. — Critic, 


SOLIDIFICATION OF OILS. 

M. Pebba,. in a paper addressed to the French Academy of 
Sciences, has described a method for transforming Vegetable Oils 
into Solid Masses, through the action of chloride of sulphur. This 
substance, when composed so as to contain the largest proportion 
possible of sulphur, is poured in the oil at the common temperature ; 
the mixture is well stirred and allowed to stand. By degrees it 
becomes warm, and the solidification takes place. The operation 
must be performed on small quantities at a time, in order to avoid 
the generation of too high a temperature, which would drive off the 
chloride by evaporation, and perhaps even carbonise the oil. As 
soon as the combination is effected, the mass is poured out on a plate 
of glass, carefully flattened, and then left to cool ; at the end of five 
or six minutes it becomes hard. A second stratum may then be cast 
on the former, and so on until the requisite thickness has been 
obtained. Care must be taken, however, to prevent the interposition 
of moisture between the layers, otherwise they will not join. One 
hundred parts of linseed oil and twenty-five parts of chloride of 
sulphur will produce the greatest hardness possible ; if the proportion 
of chloride be reduced to twenty or fifteen parts, the mass will be 
supple, like india-rubber; and 100 parts of oil with only five of 
chloride will thicken the oil considerably without hardening it. In 
this state it is soluble in all the usual mediums, such as oil of turpen- 
^ne/er example, which dissolve common oils. If a certain quantity 
of linseed oil be diluted with thirty or forty times its weight of sul- 
phuret of carbon, and with one- fourth of its weight of chloride of 
sulphur, a liquid will be obtained which will not dry for some days. 
If this combination be laid with a brush on glass, wood, &c., the 
sulphuret of carbon will immediately evaporate, and the residue will 
become a varnish. We may state that some of these facts are not 
entirely new : in 1849, Professor Niclbs, of the faculty of Nancjr, 
announced the solidification of oil by tbe chloride of sulphur ; and m 
the same year M. Rochelder observed it, and published an account 
of it in Dingler's Polytechnic Journal, — Critic, 


EEMABKABLE SOLVENT. 

. It is now discovered, it appears, that if a piece of copper be 
dissolved in ammonia a solvent will be obtained, not only for lignine, 
the most important principle of all woody fibre, such as cotton, fia^ 
pAper, Ac., but also for substances derived from the animal kingdom, 
such as wool and silk. By the solution of any one of these, an 
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excellent cement and waterproofar is said to be fonned ; and, what 
is ecpjally important, if cotton fabrics be saturated with the solution 
of weed, they will be enabled to take the dyes — such as the lao dye 
and cochineal — ^hitherto suited to woollen goods only. Hydriodido 
of ammonia, we may also observe, was not long since discovered to 
be an equally remarkable advent of the most refractory, or at least 
insoluble, mineral substances. Now it is an interesting circumstance 
that ammonia^ according to Van Helmont, and otlmv old chynHSts 
and alchymists, was one of the requisite materials in the formation 
of the alkahest/’ or '‘universal solvent/’ of the ancient sages I 
In the cupride of ammonium (if we may so call the solvent here first 
upoken we seem to have the solvent of silk which we lately 
desiderated in our remarks on the insulation of submarine telegraphic 
vdam — Builder » 


MANUFACTURB OP KELP. 

A PAPER has been read to the British Association ** On Proposed 
Improvements in the Manufacture of Kelp/’ by Dr. Wallace. 'Rto 
chief defects of the present system were pointed out, and, by way of 
remedy, it was proposed that sheds should be erected for the desicca- 
tion of the weeds and their preservation from rain, and that ihe weeds 
should be burned or chaired at a low temperature into a loose ash, 
instead of being strongly ignited and subjected to fhftion as now 
practised. By tlus process the loss of iodine that appears at present 
to occur, and the production of sulphur compound, which cause an 
enormous consumption of vitriol in ibeir decomposition, would be 
entirely avoided. Dr. Wallaoe described the varieties of weeds 
used by the helpers, and the results of a series of experint^ts, 
condud^ witii the object of estimating the quantities of iodine and 
|K)ta8h in the ashes of the various weeds when prepared by the im- 
proved process. From these it appeared that the ashes of the deep- 
asa tangle contained 28 lb., that of the black wreck, 9 lb., and that 
<€ the yellow or bladder wreck, 6 lb. of iodine per ton of 22|^cwt. 

Waolaoe concluded by calling upon the praprietors of the kelp- 
bearing shores to interest themselves more than they have hitherto 
dime in this important manufacture, and to expend some capital in 
the erection of sheds, and purchase of such simple apparatus as the 
islanders are capable of using with advantage. By doing so, they 
would confer an important benefit upon their poor tenants, and 
msure greatly augmented returns from their estates. 


CABBOK INK, 

Mb. John Spiller, F.C, S., of the War Department, has oommu- 
nicated to the Chemiral New8^*lfo, 1, a paper on the employment of 
Carbon as a means of Permanent Becord. The imperishable nature of 
uarbon, in its vHfrious forma of lamp black, ivory black, wood char- 

* The Ifewtj with which is intorjportxied ths Chmioal Qu»sUe, under 

eheaible editoivhip of Jlr. WDliam Crookes. This journal comprises the seotiona 
of Doientific and A«tiytioal ChemiBtrf , Tedmiew Cftiemiatry, Phamacy, Mm 
ToxioologVi ChMuiodWtea, and Laboratory ICemcxvanda^ it is aHy edited. 
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•ooai, and graphite or black lead^ holda out much greater promise of 
being usefully employed in the manufacture of a permanent writing 
mat^al ; since, for this substance^ in its elementary condition, and 
^ ordinal temperatures, there exists no solvent nor chemical 
recent capable of effecting its alteration, 
tfiie suggestion relative to the mode of applying carix>n to these pur- 
poses, whi^ it is intended more particularly now to enunciate, depends 
on the fact of the separation of carbon from organic compounds, rich 
in that element, sugar, gum, &c., by the combined operation of heat 
and of chemical reagents, such as sulphuric and phosphoric acids, 
which exert a decomposing action in the same direction ; and by such 
means to effect the deposition of the carbon within the pores of the 
paper by a process of development to be performed after the fluid 
writing ink has been to a certain extent absorbed into its substance. 
A system of formation by which a considerable amount of resistance, 
both to chemical and exb^al influences, appears to be secured. An 
ink of the following composition has been made the subject of 
•experiment : — 

Concentrated suLphurio acid, deeply coloured 


with indigo 1 fluid ounce. 

Water 6 i* »« 

Loaf sugar 1 ounce troy. 

Strong mucilage of gum arabic 2 to 3 fluid ounces. 


Writing traced with a ^uill or gold pen dipped in this ink dries to 
a pale blue colour, but if now a heated iron be passed OYor its 
eitr&oe, or the page of manuscript held near a Are, the writing will 
quickly assume a jet black appearance, resulting from the oarbonisa* 
tion of the sugar by the warm acid, and will have become so flrmly 
engrafted into the substance of the paper as to oppose considerable 
difficulty to its removal or erasure by the knife. On account of the 
depth to which the written characters usually penetrate, the sheets 
of jps^er selected for use should be of ike thickest make, and good 
white cartridge paper, or that known as ‘‘ cream laid,*’ preferred to 
such as are <^oured blue with ultramarine, for in the latter case a 
bleached halo is frequently perceptible around the outline of the 
letters, indicating the partial destruction of the colouring matter by 
the kleral action of the acid. 

I'he writing produced in this manner seems indelible ; it resists 
the action of “salts of lemon,*' and of oxalic, tartaric, and diluted 
hydrochloric acids — ^agents which render newly illegible the traces 
of ordinary black writing ink ; neither do alkaline solutions exert 
any appreciable action on the carbon ink. This ma4erial possesses, 
therefore, many advantageous qualities which would recommend its 
adoption in cases where the question of permanence is of paramount 
hnportance ; but it must, on the other hand, be avowed that sudi 
an ink, in its present form, would but inefficienHy fulfil many of the 
requirements necessary to bring it into common use. The peop]^ 
method of development rendering^ appUcation of heat imperaiiT^ 
. end that a tempemture somewhat above the boiling pmnt of wat^ 
together with the circomstanoe that it will be found impoisiUe ww 

o2 
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a thin sheet of paper to write on both sides, must certainly be counted 
among its more prominent disadvantages. 

Thongh not perhaps capable of employment on the animal tissues, 
Tellum and parchment, there is every probability of its successful 
application in connexion with the new material produced by the 
action of strong acids on paper, and known under the name df 
vegetable parchment. __ 

LUBEIOATING CAKTRIDGES. 

Dr. ScoprKBN has patented a composition for lubricating 
cartridges. He uses a mixtuic of equal weights of paraffine and 
naphthaline, preferring, however, a compound made by melting 
india-rubber in an open vessel over a fire, and thoroughly mixing 
with it four times its weight of paraffine, and one-half its weight of 
naphthaline. The mixture when wanted for use is melted in an oil 
bath, and the temperature is kept as near 240® as possible. The 
advantage of the compound is said to lie in the fact that it ia 
volatilised without change on the application of heat. 


BLAZE-PROOP DRESSES. 

The frequent melancholy accidents of ladies’ dresses taking fire 
teach a lesson which must not be neglected. The light fabrics 
manufactured for ladies’ dresses should be made blaze-proof. Nothing 
can be more simple. The most delicate white cambric handkerchief, 
or fleecy gauze, or the finest lace, may, by simply soaking in a weak 
solution of chloride of zinc, be so protected from blaze that if held 
in the flame of a candle they may be reduced to tinder without 
blazing. Dresses so prepared might be burnt by accident without 
th6 other garments worn by the lady being injured. The dresses of 
stage dancers are prepaVed in the way we recommend. Why are 
dancing ladies of rank to be exposed to danger from which their 
dancing sisters by .profession are protected ? 

A valuable discovery has been made by Messrs. Versmann and 
Oppenheim, of 7, Bury-court, St. Mary-axe, and was the subject 
of a paper lately read before the British Association. It is that 
sulphate of ammonia and tungstate of soda have the property of 
making linen and cotton fabrics uninflammable, and do not injure or 
discolour them in washing. 

In the conversation which ensued, Mr. Graham e stated that the 
investigation of this subject had been at first set about at the wish 
of Her Majesty, who longed to see some mode discovered by which 
light dresses might be less liable than at present to endanger the 
lives of their owners through catching fire. Preparations of these 
salts are used in the Eoyal laundry; and their general adoption: 
would prevent a vast number of those dreadfhl accidents which now 
almost daily occur to children and others. To this we have to add 
that MM. Doebereiner and Alsner, after discussing the merits Of 
bmm, alum, and soluble glass, for diminishing the combustibility of 
cotton tissues, recommend phosphate of ammonia, which is cheap, 
and ean be ea^ly combined with sal ammoniac, and introduced into 
starch with which the tissues are dc Chifwie, 
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PHOTOGRAPHIC PROGRESS. 

The following are a few of the striking results of the past year 

Carbon Printing, — At the meeting of the Photographic Society, 
January 4, 1859, Mr. Pounoey, of Dorchester, read a paper on his 
process of Carbon Printing, which has excited so much interest 
and curiosity. The paper is published at length, with Mr. 
Pouncey’s subsequent explanations, in the PhotogmpJdc Journal of 
January 8. Referring to that for all details, we may state generally 
that Mr. Pouncey’s method consists in preparing the paper for 
printing on, by spreading over it by means of a hog’s -hair brush a 
mixture of finely powdered vegetable carbon, and equal parts of a 
saturated solution of bichromate of potash, and a common solution 
of gum arabic ; the proportions being one drachm of the carbon to 
four drachms of each of the solutions. After it is dry the paper is 
ready for printing on by exposure in a printing-frame in the usual 
manner — the time of exposure being from four to five minutes in the 
sun, and from ten to fifteen in the shade, but varying according to 
season, character of negative, &c. In washing the picture, it must 
lie under water for at least five or six hours, when the pictures, of 
which previously scarcely a trace was perceptible, will become 
visible. The principal difterence in the appearance between a carbon 
print and one prepared with silver being, according to Mr. Pouncey, 
** that one may probably fade, while the other remains imperishable.” 

Ducovery of a ncio action of light, and that light could he 
Mored upf 08 it were, for me whenever required. — M. N ibpce having 
invited Mr. Wheatstone to visit his laboratory in the Louvre, and 
“see with his own eyes a photograph made by light which had 
been stored up for several months,” the Photographic News of 
Peb. 18 contains a communication from the Abb^ Moigno, giving 
full particulars of the result : — 

“ M, Niepce took a tube containing a piece of pasteboard which had been 
impregnated with tartaric acid, insolated for a length of time, and rolled up in 
it, in the mouth of June last, and the tube then hermetically closed. He and 
Professor Wheatstone placed themselves in a dark room ; M, Niepce had a sheet 
of sensitized paper, on which he placed a piece of paper printed upon in large 
lettOTB ; he then cmened the tube, holding it vertically, with the orifice down- 
vnurds, and this orifice he placed on the printed paper which covered the sensi* 
^he tube was left in this position for about ten minutes, at the end 
of which tune he removed it. The circle on the paper blackening in all its parts 
W^re it was not protected by the printed letters, at once visibly maniiested 
TO© a^ion of the light ; the printed paper being removed, the characters were 
Xonnd to be ve^ neatly traced in white, or forming a negative proof } this nega> 
feve was treated like ordinary negatives, that is to say, it was fixe^ and Pro- 
uMsor Wheatstone placed it in his portfolio, to produce it before thelloyal and 
Tlmtographio Societies; a proof obtained by means of light that had been im- 
misoned for six mouths. The experiment, therefore, snoceeded perfectly, 
Trofessor Wheatstone takes with him two tubes, one of which was placed in our 
hands on the 7th February, 1868, more than a year ago, the other mosed in the 
month of June last, like that which was so effioactous under his inspection, a n d 
he will hunselt repeat the experiment in London before his illustrious colleaguetf 
who will not then retain even the shadow of a doubt as to the reality of the per* 
aistent activity of the light.** 

M, Moigno gives in the paper referred to a formula by whicli 

every one who wishes may succeed” in obtaining similar result!* 
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Tbe editor of the PhMoprtt^^Mc Ne^ has eeen the fyicture taken in 
the j^i^eitnce of Pro^BMor ^^eatstone, and states that<^ 

diatmotnest wMoh the printed paper used as a negatiye is repro? 
^htOfd ou the tensitiied paper, is perfeetiiy surprising.** 

The same paper also contains an account of another remarkalde 
discovery recently made by M. Nihpce : — 

** Maying prepared a paper with nitrate of sUyer and chloride of gold, heplaeed 
a aentiye upon it and enuosed the whole m a substitute fbr the ordtaary prixiU 
ing frame, and auluuitted it to the action of radiant heat; the result answered 
his ejpectations. We have before os pictures obtained by him by these means, 
which are yeiy distinct, even to the extent of reproducing lej^ly the inscription 
around a shield.** 

This result is probably due to molecular action ; and indeed some 
very curious results, pointing in the same direction, have been 
obtained in this conntiy by experiments suggested by, or variations 
oi^ the well-known experiments of Moser. 

Engraving on Wood . — ^The Photographic News contains a much 
more simple and efficient method than any previously devised for 
placing I^hotographs on the Wood for the use of Wood Engravers, 
Of course there is little more difficulty in printing a photograph on 
wood than on paper ; but as yet the means adopted have been found 
to render the face of the wood block so rotten or brittle that it was 
scarcely possible to produce a good engraving, Thin films of 
albumen, of dry collodion, of collodion transferred from the glasa 
upon a bituminous varnish, of a coating of gelatine and alum followed 
by a solution of hydrocblorate of ammonia, &c., have formed the 
bases of the different methods proposed in this country and* on the 
Continent ; but in all, or nearly all, it has been found necessaiy to- 
subject the wood block to a fixing bath, to the certain injury of ita 
surface. The method proposed by Mr. Crookes seems liable to no 
sudh objection. The block is to be covered by candle-light or in a 
darken^ room, “ with a mixture composed of oxalate of silver and 
water, to which may be added a little gum or of pulverised Bath 
bride, to suit the convenience of the engraver,*’ The preparation ia 
j^ead by the finger, precisely as the draftsman now spreads his 
liclution of fljdee white before making his drawing on the Diode, it 
it then put in a dark place to dry, and, as soon as dry, is ready to 
reoexye the picture, wl^h is obtained by the ordinary prooess of pho* 
tographie printing. The block requires no subsequent washing, 
nor any preparation of any description, before being placed in the* 
bands of the engraver,” who then proceeds with his engraving in the 
uamd way^ But he is warned that he ^* muat not expose the block 
io the dituUi action of the solar rays while working at it, or it wiM 
(gradually blacken on the surface ; exposure to diffused daylighty how- 
ever, has no deleterious effect on it, unless it be continuedfor a great 
length of time-^y several hours.” Wood-blocks, after being pre- 
paid with the oxalate of silver, may be kept i^eady for use for 
months without deterioration. 

Phoio-iithoti/pe , — ^Hiis is the result of a Phototypic prooess, anej^ 
is well worth attention from the applications it may be capable of. 
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is kQoim that a Hthogr^ is fc^od by preparing the sazfaae 
of a particular sort of dolondUo stone with a gxmmy pveparaAioii|. 
which can be wetted with watery and then drawii^ it a 
804!^ chalk or ink, which can be rendti*ed incapabk of being touched 
bj water, though instantly attaching itself to the greasy material of 
mrinters* 4nk* A similar employment of surface a&ltiw is adopM 
for the pr^paratiozi of the metellio plates in ^e processes called 
21iiooiptphy, and Anastatk printing* The actiou ^ bichromate 
potassium 1^ been caUed in here also ; and the surface is so 
modified by it under the infiu^ce of light as to admit of the substi* 
tution of a soap or greaee*touching surface only on those parts 
where the light has not acted, or in proportion to the protection fifum 
the luminous infiuenca which has been imparted to it by the shadow. 
Here, tocv for large surfaces of shadow a graining is employed, but 
H is the production in use already for the graining of the nthograpbs, 
mod consists merely in a roughened sumoe communicated to 
atone . — Saturday Bevim, No. 174. 

Toning.— Mr. Burnett has exhibited to the British Asso* 
elation some photographs toned with a solution of bichloride of 
platinum, rendered strongly adhesive by carbonate of soda, thfl 
previous addition of a little tartaric acid also being apparently it 
nirther improvement. Platinum Toning has been intr^uced into 
Prance some years ago ; but, as far as Mr. Burnett could find out^ 
(ted not seem mere or here to have been found generally satisfactory,, 
apparently from chemical reasons, which Mr. Burnett mentionea. 
lue addition of carbonate of soda, as made by Mr. Burnett, was 
an Attempt to remove some b£ those objections and render pla.tiT>mp 
niore available. 


NiW Lem. — Mr. Sutton has stated to the British Association that 
by piacmg a double ccmcave small Lens between two large plane 
concave lenses, and taking care to ac^ust their respective d^tanoes, 
atien^ng also to the centering of them, he has succeeded in prch* 
duemg a lens entirely free from distortion. 

Michro- Photography. — Dr. Muller speaks of a Micro-Fhotogrs|A 
shown to him which T^as scarcely perceptible to the naked eye, but 
as a fsint spot on the glass ; but which, on being looked at through 
a microscope, was seen to be a fullden^h portrait of the Empearor 
Hapi^eon III., in a military costume. We have seenmiother whioh 
Presented the well-known picture of the Queen and twelve naval 
officers in council, every feature of each individual b^ng perfectly 
^stinct on the ap]^cation of a microscope of ratiier high magtdfjfing 
l^ower, although a threepenny-piec» would have covered the entire 
photograph, and something more. Mr. Alfred Beeves has recently 
forwarded to us a specimen of one of these minute pictures, which 
consists of a plate containing the portraits of the kings and queens 
of England since the time of the Conquest. Here, on a space not 
la^r than the one- sixteenth of an inch square, may be perceived a 
miniature ** National Portrait Gallery,** with a portrait of every 
king and queen surrounding Her Majesty, who is prcperly made the 
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centre figure of the interesting group. We hftve already referred on 
a previous occasion to some of the uses to ivhioh micro^photography 
might be put, but there are some others which we may briefly notice. 
Suppose, for example, that two portions of the same army are 
encamped at a distance of oneor two miles apart, the communication 
being cut off by the enemy, or rendered almost impossible by the 
use of '‘arms of precision;** a v&ry simple arrangement would 
enable the fullest written despatches to pass from one portion of 
this army to the other, without risk, and almost with the rapidity of 
electricity. The despatch is written, and a micro-photograph taken, 
which leduces it within llie limits of — if a long one — a square inQh4 
This is placed inside one of the hollow conical bullets and the end 
closed with lead. The hoisting of a given signal would announce 
that a messenger was about to be despatched ; and, with the ac- 
curacy which distinguishes our improved rifles, a commander might 
have his despatches delivered with a speed and punctuality to which 
no post-office has yet attained. In the case of a beleaguered town, 
too, such a method of communication between its inhabitants and an 
army approaching to relieve it might be invaluable. It has not the 
drawback either of requiring men to have a special training for the pur- 
pose of carrying on these communications ; all the manipulations neces- 
sary might be learnt in less than a week. Neither would there be 
any necessity for using a cipher, as there would be no risk of the 
despatch falling into the hands of the enemy, and hence there would 
be less chance of misapprehension of instructions than exists at 
present. — The Photographic News, 

Photographs taken for Government InstiUitions, — To enable the 
public to derive full advantage from the Photographic negatives, 
made officially for the Science and Art Department, from rare and 
valuable objects in public and other collections, the Committee of 
Council on Education has caused an office for the sale of photo- 
graphic impressions from such negatives to be established at the 
South Kensington Museum. Photographic negatives, made by order 
of the Trustees of the British Museum, and for the War, and other 
Government Offices, will also be sold. 

NEW AOTINOMETEB. 

De. Woods, of Parsonstown, has invented this new instrument 
for tl&e measurement of the actinic effect of light, which promises to 
remove photography of half its failures, and to be of still greater 
advantage to its science, by rendering the use of the peroxalate of 
iron as a photometric agent both manageable and simple. The ,m- 
striiment IS described and illustrated in the PhUosophmd Magaams 
for Jan,, 1360. 
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mOGBESS OF ZOOI.OGT AND BOTANY. 

IB,** fi»id Sir William Jardine, at the late meeting of the 
Biitigh AsBoeiatien, ‘^in the younger countries where we see an 
advance more evident. Augtralia and Van Diemen’s Land, now 
that wealth permits time and luxury, have att^ded to science ; and 
in most of the journals of those countries we have original observers, 
and by and by we shall have the results of the study of the re^ 
markable productions of these lands made where tliey live and grow. 
New Zealand, also, has its scientific journal. It is, however, in the 
New W'orld where the greatest activity at present prevails. She has 
already, with credit to herself, sent out scientific expeditions of a 
general character, and those of Wilkes, and Bae, and Kane are well 
known, and huge works have sprung from each ; but the botanists 
of territory now claimed by the American people, have given rise to 
surveys and exploratory expeditions at home, and these are proceed- 
ing in all directions to fix the boundary lines, and the best railway routes 
to the Pacific — naturalists and draftsmen, in fact, all the necessaiy 
stafi^ accompanying each expedition — the results of which are published 
in reports to Congress, in which they are assisted by the Smithsonian 
Institution of Washington. But the work of the greatest magnitude 
and importance to America is Contributions to the Natural History 
of ike United States^ by Agassiz, originally advertised to be completed 
in ten large volumes, but the subscription has so well filled as to 
allow its extension even beyond the contemplated limits. Two 
volumes for the first year on the testudinata or tortoises, have been 
published, illustrated by thirty-four plates. An important part of 
these volumes is an introductory essay, which has been rermblished 
separately in an 8vo volume. Louis Agassiz’s Essay on Classifieor 
Hon embraces the whole range of the subject, which he treats in a 
\ rider and more comprehensible and less mechanical manner than 
has hitherto been done ; but while I thus praise the work and the 
manner in which it is treated, and agree with a great many of the 
positions he has taken up, 1 must warn its readers thai some subjects 
are treated in a way Prof. Agassiz will not be able to midntain ; and 
that to those who are unable or unwilling to think for themselves, 
the author’s reputation will prove a guarantee not altogether to be 
trusted. It must be studied with great care and great caution. 
Nevertheless, I look upon it as the remarkable book of the year. 
There is anolher work upon a similar subject, from which we may 
expect some curious reasonings, On the Origin of Species 
VcmeHeSf by Charles Darwin,” ___ 

the OENBTIO CTCfLB IN OBaANlO NATUBB, BY D, G. OGILVEffi. 

Taeusktaii derivation, Dr. Ogilvi© observes, is now generally 
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avowed as the sole oi%m of organic boii ^ ; and the aubject of 
disonssion axnong i^yskdoi^sia is no longer the admissibility of 
6 {]iontaneou 8 genera^n^ but the nature of the derivation, as the case 
may be, from a single parent or a pair. The former mode of origin 
by what has been termed “gemmation,” or the “budding process/* 
plays a conspicuous part in tbe propagation of many of the 
lower species* ; and by its p^odk reourrenoe in ocas^nction with the 
other form of reproduction, gives rise to the akigalar phenomena 
known as alternation of generationa. AU caeesof aSenmtioii amm^^ 
however, to be regarded as precisdy parallel : and it is the oh^ject of 
the present paper to point out oertaki differencofi d^)aftdent on tho 
pen^ of the life-history of a spec^ in which the prooesa of gem- 
mation is interpolated. 

Three sta^esare disUnguishodin the life-history — ^the protonioi|khio» 
or that pnmr to the £at appeuance of the organization most 
characteristic of the species — ^^e orthomorphic, or that masked by 
auoh typical organism — and the gamomorphic, or that of the do* 
velopmeat of the reproductive organs. In each of *^^086 stages we 
may have a process of gemmation interpolated. The result con- 
tiak, especially as it occurs in the first and last. As examp^ of 
the fbrmer, the trematode and cystic entozoa were refcaredio in the 
animal ki^dom, and the mosses among plants, in all which ocar^ 
tain provisional ^fonns are interposed ^tween the ovum and the 
embryonic rudiment of the typical form. The pcdypifera and ces* 
toidea ammig animj^ on the other hand, and i£ie ferns among 
vegetables, furnish filustrations of alternation dependent cm 
mation in the gamomorphio stage, and arising from the reproductiva 
organa aoqmring the characters of detached and often highly 
organized strucbures eomparable to independent animals or 
The hood-eyed medusm b^me in teis way much more conspicuous 
organisms than the polype stock, whose organs they really are. The 
ea^dea are remarlmble as presenting instances of a double ahema* 
tkm, from a ^^ooess of gemmation occurring both in the c^tie or 
pfotomorphic, and in the tsenioid or gamomorphio stages. 

The author concludes by indicating a parallelism between ibn 
pkcn^ena of alternation and certain points in the embryogengr of 
the higher aznmals, and m the maturation of the reproductive organa* 
!IIhe formation of double monsters in the higher anixnak,^ tbe narttud 
of the polyzoa, the variable number of tsema hftedi 
bdddod On by the cystic ^otozoa, and the phenomena of devele|^ 
meni ammig the echinodermata, are refenW to as indicating a 
gradr^ iramdtion from the implantation of the embryo on the 

of tina o?;dina^ ovum, to cases of wdl-marked alternation^ 
trhile tbe r^roduetive process in the polyzoa and hydraform pdiype^ 
in the aalpis andin some annelides, and the phmtomena of impte^m* 
lion in the cbniferse among vegetables, are brou^t forward in 
tration of a similar transition from the development of the normid 
reproductive oigans, to the formation of consjwouous sexual zooids ; 
-^nd in proof of distinctions founded on ^ compkority of the 
struciaree th^nselvea nc^ being of essential impertajma, reference 
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was mitda to ilra males of the aiid dirhipeds^ wki<^^ thongb 

ahimais with a^ individualii^ entirely distinot eTen from the oynro^ 
mnch more defective in mganization than some of the sexual 
cooids now referred to, as the hood-eyed medusae,— i^rooeedwi^so/' 
t?he JBriHih AmtciaHon. ■ 


FBOS^SSOB OWBB OB THB OOlULKAu 

]&BFOEiii refernng to earlier indioatkms of this irtily extraordinary 
animal, the XVofessor briefly recapitulated the steps which had led 
to the authentic knowledge of this great anthropoid ape since the 
flvst Gommunioatitm reoeilred from its disoorerer, the missionary, 
Br. Savage, in 1547. Various evidences of the €h>rilla,— skulls, 
^letons, and Anally entire animals — had successively reached the 
museums xA Fans and London, and, with those sent to Boston, 
XJ.S., had been described by the professors of zoology and com- 
parative anatomy in those cities. The description the entire 
skeleton of the gorilla had been communicated by the author to the 
Zoological Society in 1851, and by Professor Duvemoy to the Aca- 
demy of Sciences of Paris in 1858 ; that of the stuAfed specimen in 
the Jardin des Plantes, by Professor Isidore GeoA&oy St Hilmre, 
^peared in the tenth volume of the Archvm dm Mmkvm in 1858. 
The diATerencea in the results of the observations by the American, 
French, and English naturalists relate, chiefly, to the interpretation 
of the Asets observed. Br. Wyman agrees with Professor Owen in 
referring the gorilla to the same genus as the chimpanzee, but diffem 
from him in regarding the chim^nzee as being more nearly allied 
to the human kind. Professor Duvemoy and Geoffroy St. jQtilaire 
ooQsider the differences in the osteology, dentition and outward 
characters of the gorilla to be of generic importance and enter it m 
the zoological catalogue as GoriUa gina, the spedfle name being that 
W which the beast is known and dreaded by the natives of Gimoon. 

French naturalists also concur with the American in ; placing 
the gorilla below the chimpanzee in the zodogical scale, and some 
have lately been disposed to place both below the hylobates or 
long-ermed apes. 

Deferring the discussion of these questions, the author proceeded to describe 
the ezteraal characters of the adult xnals gorilla as thej were eridlnted hf the 
a»eehnen ^eserred m spirits. He first called attention to the shortness, amiost 
fwsence, of neck, due to the backward position of the junction of the need to 
the trunk, to the mat lenjrth of the oerrical spines, causing the ** nape** to 
prd^t bei^nd the ^ oedput? * to the great size and elevation of the seapuke, 
and to tline oblique rising of the olarioles from their sternal attaohm^ts to above 
m fevd of the angles of the jaw. The brain-case, low and narrow, aad th® 
lofty ridges of the eknll, make the cranial profile pass in almoet a straifi^t nne 
from tbe occiput to the superorbital ridge, the prominraoe of which gives the 
moft foeddding feature to ^e physio^omy of the gorilla; the thick intepment 
^rer^ppuig that ridge forming a scowling pent-ho^e over the eyes. The nose 
IS more prominent tnan in the chimpanzee or oraim-utan, not only at its lowm 
efrMmded pa^ but at its upper half, where a slight prominence corresponds 
imh that which the author had previously pointed out m the nasal bones. The 
momh is very wide, the lips largfe, of uniform thickness, the nppw one with » 
fti^ht,as incised margin, not showing the coloured lining meiUhrane when 
the month is shut. The chm very short and receding, the muzade very promi* 
uent. Ihe eyelids with eye-lashes, the eyes wider apart thnu in the orang or 
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oliimpi»i 2 «e; no ej^bnmt^/but the hairy «eaJp continued to the saperorbital 
rid^e. ilie eare amaUer in propoiction than in man* much smaller than in 
bhunpatizee ; hut the structure of the auricle more like that of man t it 
mindtely described and compared. On a direct front view of the face, the ears 
are on the same parallel with the eyes. The teeth had been described in the 
author's first jpaper on the subject (1848, Tr<m». Zool. Soc.)^ The huge canines 
in the mede mve a moat formidable aspect to the beast t they were not fully de- 
veloped in the younger and entire specimen, now mounted. The profile of the 
trunk describes a slmbt convexity from the nape to the eaorum^^there being 
no inbending at the mins, which seem wanting : the thirteenth pair of ribs being 
close to the labrum ilii." The chest is of great capacity : the shoulders very 
adde across ; the pectoral regions are slightly marked, and show a pair of nipples 
placed as in the chimpanzee and human species. The abdomen somewhat promi- 
Xient, both before and at ^e sides. The pelvis relatively broader than in other apes. 

The chief deviations from the human structure were seen in the limbs, which 
are of great power ; the upper ones prodigiously strong. The arm from below 
tte short deltoid prominence preserves its thickness to ^e condyles ; a uniform, 
oiroumferenoe prevails in the fore*arm ; the leg increases in thickness from be- 
low the knee to the ankle ; there is no ** calf." These characters of the limbs 
^6 due to the general absence of those partial muscular enlargements which 
impart the graceiuV varying curves to the outlines of the limbs in man ; yet they 
depended, the author remarked, rather on excess, than defect, of development 
of cameioua as compared with the tendinous parts of the lunbrnaiusoles, 
which thus continue of almost the same size from their origin to their insertion; 
with a proportionate gain of strength to the beast. The length of the upper 
limbs, as compared with the trunk, is not much greater than in man : they seem 
longer througm the dispronortionate shortness of the lower limbs. What the 
author deemed most signiucant of the anthropoid affinities of the gorilla, is the 
superior length of the atm to the fore-arm, as compared with the proportions 
of those parts in the chimpanzee. In that ape the humerus and ulna are of 
nearly equal len^h : in the orangs and inferior simife the fore-arm exceeds the 
aim m length. The thumb of the gorilla reaches to beyond the first joint of the 
forefinger, hut it does not extend to that joint in the chimpanzee or other ape i 
the phuosophical zoologist would discern much significance in this fact. Inman 
the thumb extends to beyond the middle of the first “phalanx" of the fore- 
finger. The fore-arm in the gorilla passes into the hana with very slight oon- 
traotion at the wrist, the circumference of which was 14 inches. The baud is 
remarkable for tbe breadth, thickness, and great length of the palm ; the latter 
due both to the length of the metucarpus and unusual extent of undivided in- 
tegument between the fingers, which oegin to be free only towards the end of 
the first phalanges. The ^gcrs, consequently, seem short, and as if swollen, 
conical in shape, and tapering quickly at the ends, to the nails, which are not 
larger or longer than in man. The circumference of the middle finger was 6)^ 
inches, the same part in man averamng 2f inches. The skin covering the back 
of tlm middle phalanx, and hiding the joint between that and the last phalanZ;, 
is thick and callous, betraying tbe habit of the animal to apply the knuckles to 
the gyoimd in occasional progression. Tbe back of the hand is hairy as frr u 
the division of the fingers : the p^m naked and callous. The thumb is scarcely 
half so thick as tbe forefinger. In the hind-limbs the author began by calling 
attention to the first appearance in the quadrumanous series of a developmemt 
of the gliitiei muscles causing a small buttock to project over each tuber ischii : 
this stSracture, with the expansion and concavity of the iliac bones, peoifiiar to 
the gorilla among quadrumana, indicated that it resorted occasionally to standing 
and walkuig on the lower limbs, as a biped, with less difficulty and disadvantags 
than in the lower apes. The leg is not only without that pariiel accumulation 
of the fibres of tbe gastrocnemii forming the “ calf;" but, owing to the addition 
Of fieshy fibres to the tendo Aohillis as low as the heel, and to a like addition to 
tendons of musoles pasaing to the foot, the leg grows thicker from the knee to 
the ankle. The foot has a peculiar and oharacteristio form owing to the modifi- 
oatious fisvouring bipedal progression^eing superinduced upon an essentially 
prehensile and quadrumanous type. The heel midies a move decided backward 
projection than in the chimpanzee; the heel-bone is relatively thicker, deeper, . 
ana more expended at the end, and is shaped more like the human c^caueum 
than in fuiy other known ape. Although the foot is articulated to the leg with 
* slight inverokm of the sole, it is more nearly plantigrade than in the chisa* 
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{Miosee or aoy other ape. The •^haUox” (Mhd-thumb or great toe), though not 
relatively longer, is stronger than in the ch^panseej it stands out like a long 
1 ^ Wge thumb fifom the rest of the foot ; its base swells below into a kind of 
; the nail is small and short. The sole of the foot expands fi'om the heel 
forward to the divergence of the ballnx^ and here appears as if nretty equally 
oleft between the base of the hallux and the common base of the other four 
toes. These ai*e small and slender in proportion, and their first joints are en- 
veloped in a common tegumentary sheath. A longitudinal indent at the middle 
of the s<fie bifurcates as it advances, one division defining the ball of the hidlur, 
the o^er ten^ng toward the interspace between the second and third toes j this 
indent or groove bespeaks the strong and frequent action of opposition of the 
thumb, or inner division of the sole to the outer division terminated by the four 
abort toes. The whole solo is wider than in man— much wider in proportion to 
its leng^,~-more like a hand, but one of bug© dimensions and with a portentoug 
power of grasp. It corresponds with what tn© newoes of the Gaboon narrate 
that the gorilb^ letting doAvn his hind hand from his leafy concealment, upon an 
unsuspectiug passer-by, grasps him round the neck, draws him up with ease, and 
living strangled the negro in his unrelaxing grasp, drops him a corpse f They 
i^e^d tb© gorilla’s stren^h and tusks much more than the lion’s, and regard the 
hUj^ ape as their sole truly formidable enemy during their expeditions in ^uest of 
ivory in the trackless forests inhabited 1^ the gorilla. Yet the gorilla is evidently, 
by the structure of the grinding teeth, frugivorous. 

Professor Owen next proceeaed to give a minute account of the colouration 
and di^osition of the hair in the Troglodytes gorilla, showing that, when alive, 
its coat must reflect a lighter colour than m the Troglodytes niger^ and a difibrent 
one, approachiim to a dark greyish-brown, some reddish and greyish hairs being 
blende, in dittorent proportions at difihrent parts, with the general dua)^- 
coloured hairs. The adult male gorilla, in as nearly an upright position as n» 
fram© will naturally admit, measures 6 feet 6 inches u'om the sole to the vertex; 
the breadth across the shoulders is nearly 3 feet ; the length of the upper limb 
is 3 feet 4 inches ; the length of the head and trunk 3 feet 6 inches ; tne length 
of the lower limb, from the head of the femur, 2 feet 4 inches ; o^er admea* 
Burements were appended to the paper. The author then entered upon a dis* 
cussion of the afimities and place in the natural scale of the gorilla. At the 
first as^ct, it strikes the observer as being a more bestial or brutish animal 
than the chimpanzee ; all the features relating to the wielding of the strong 
jaws and large canines are exaggerated ; there appears to be less brain^ — ^ita 
cm is more masked by the strong intennuscular crests. But this impression is 
mven more strongly in comparing a young chimpanzee with an old one, or » 
Sill -grown monkey of a small species with the largre gorlUa, orang, or chim- 
pansee. The difierence between the adult gorilla ana chimpanzee, in above 
respects, is exactly of the same kind and value as the difierence between young 
and old apes — between small and great quadrumana. The small species or every 
natural group of mammals retain more of the embryonic or feuno^e characters 
than the great species do ; especially as relates to the size of the eyes and 
brain, and to the proportions or the orbits and brain-case to the jaws and teeth. 
The characters w hich, in reference to the question of proximity to man, Frofessoir 
Owen deemed of real importance to compare in tne gorilla and cnimpanzee 
were : — ^th© ** mastoid processes ;** the ** premaxfilary portion of the upper 
jaw;” the << relative size of the incisors to the molars;" the form df the 
“ orbits,” and proportion of interorbital s^aoe; the ** vaginal process of thl> 
typipanio bone;” and the “ shape of the lower part of th© auditory tube ;” tho 
*' nasal bones;*’ the ** relative length of the arm to the fore-arm V* the "felfk- 
tive length and strength of the thumb the ** relative length of the upper limb 
to the entire animal;” the “breadth and configuration of the pdvw;" the 
“size and shape of the heel-bone;” the “length and strength of the hallta:/* 
In all the above points of comparison, the gorilla was shown to resemble thd 
hniaan organization madi more, and luone decidedly, than does the diimpUmsee. 

Berating finally to the ancient notices which nii^t relate to the great anthro* 
Poi4 ape oi Africr. which had been described. Professor Owen referred to 
first hlemoi^ of February, 1848, in which was quoted (JTVant, Zool.Soo., vc‘ 
p. 418) Or, Falconer's TrawdaHon of the Voyage of Monino (Hendon, 1707), 
m Dissertation vindicating the au^enticity o£ the I^eripm. Vrotsmot Owen 
had lately been favoured by the venerable Bishop Maftby— th* first amongst 
our Greek scholars— irith thb following translatioii of the passage supposed ta 
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«liade to tlie species is auestion On tke third dsy. hamng sailed from thence» 
paesiag the streams of we oame to a bar caUed the Hom of the Soutk In 
ue recess t^re was an island like the first, having a lahe,^ and in this there was 
another island ^ wild men. But much the neater part of them were fmnalesy 
with hairy bodies, whom the interpreters called < Gormas.* Bnt, parsnhigthein^ 
we were not able to take the malee ,* ther all escaped, being aide to climb the 
precipices, and defended themselves vrith pieces of xoclic. But three fismales, 
who nit and scratched those who led them, were not willing to follow. However^ 
havtnff Idlled ^lem, we flayed them, and conveyed the sJtme to Carthage. For 
we did not sail any farther, as provisions began to fail.'* This encounter Mi* 
eatei, therefore, the southemmost point on the west coast of Africa reached by 
^e (Wthaglman navmator. 

To the inquiry by Bishop Maltby, how far the newiv-disoovered great Of 
Africa bore t^n the question ox the authenticity or Periphit, Frofeasor 
Owen had rep&d ®bie sise and form of the great ape, now called ‘ Gorifia/ 
would suggest to Hauno and his crew no other idea of its nature than that of a 
Triad of human being ; but the climbing faculty, the hairy body, and the efctnning 
of the dead speeimens, strongly suggest that they were large anthropoid apes. 
The {hot of such apes having the mosest observed resembia&oe to ^ negro, 
bemg of human stature and with hairy bodies, still existing on the west coast of 
Afiiea, renders it highlv probable that such were the creatures which HAnno 
•aw captured, wid caned * Oorullai.* 

Hxe Diiaf <A>tervation made W BatteU in West Tropical Africa, 1590, reeorded 
in Purohaa’s Pilgrimaget, or Melatiofu gf the Worlds 1748, of the nature and 
habits of the hurge human-like ape which he calls ** Poago,** more decidedly 
xelM to the goriUa. Other notices, as by Nleremberg and Bosman, apphed by 
Bolfon to Battell^s pongo, were de^xked valueless by tmvier, who altogwher re* 
Jeotad the ooneboaions of his great predecessor as to the existence or any aaeh 
ape. This name of Pon^ or B^go, given in Africa to the chimpanaea or to 
t£e mandrill, has been applied by Bimon to a pretended grmit species of orang- 
utan, which was notMg more than the imaginary product of his combinations?* 
Aiter the publication of the JUgno Jmwte^ the supposed sp^es was, by 
authority of Its author, banished from natural history ; it baa o^ybeen 
aaiShentically mx^oduced aiuoe the intelligent attention of Dr. Savage to skull 

whidk he fleet saw at the Gh^boon in 1647, and took Profirasor Owen's opiniou 

The above paper was ihustrated by life-sine drawing of the gorilla and chim-* 
paauiee, executed w3ih accuracy and vigour by Mr. Joseph Wolff also by dia^ 
wraniB of the skeletcmB of the anthropoid ^es and man, by Messrs. Soharff and 
... ■^^ 0 , 1269 . 

SAKED SEAL. 

Db. Gbatt has read to theZoological Society a paper “ On the Eared 
Seal of the Capo of Good Hope.” At the previous meeting he gave 
aa acoount of the eared seal from Behring Straits, showing that it 
wm distinct from the si^cies found in other localities, since whidi 
Be had received from Paris a £ne specimen of an adidt eaured seal 
ifrom the Cape of Good Hope, which has been described in the cata- 
of the British Museum as OUma IMalcmdii. Like the sM 
film Behring Straits, it proves a species of Arctooe^haJlm, and like 
ity, it is ^uite distinct from any of the species of that genus in the 
Museum. It is also, like that from Behring S^ts, a fiir 
that is to say, it has a close coat of red undei^fur, at 
roots of , ^ rigid flattened hair; but this under-frir is much 
dtorter and less abundant in ih» adult speckuen now under exa^ 
smuation, than in that from Behring Straits, or from the Fidklsni 
X^ands, It is about the same sise as the seal from the Arctic €irel% 
is mudi paler kitogenemloolou^^ ^ 
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, TfiS Oa mLD HOBSX OF, THIBET. 

Thbough th« exertiotts of Major W. Hay, lat?e of the Indiaa 
eerrice, the Zoological Society of London have obtained a fine 
female Kiang, whi^ has been engraved in lUustrated Lmdm 
New»* A cursory examination of the animal is sufficient to nhovr 
its distinctness from all other known varieties of the horse kind. 
Its larger size and the deep red colour of the face, and darker 
flanks and back, distinguish it fi*om its nearest relative, the hemoine 
qfCuteh, as weU as the narrowness of the dorsal stripe, which in 
the hemoine is always much broadened towards the tail. Major 
Hay obtained the animal when quite young from the Zdng^pfln or 
Chinese Governor of Kddogh, a fort situated beyond the P&ng>Kdng 
Lake in Little Thibet. 

Major Hay informs us that the kiang mares are highly esteemed 
by tke Thibetans, and it is wiiii difficulty that they are persuaded to 
pirt with them. The half-bred between them and the thorough^ 
bred Chinese horse are valued, as possessing high qualities of en- 
durance, and are on l^t account much used by &e Zhakpas, a race 
of hill robbers who inhabit those mountains. 

The fine collection of wild horses now in the Zoological Society's 
Gardens embraces the zuagga, Burcheirs zebra, the hemoine, the 
hemippe, and the kiang, ail arranged side by side, so that their dif- 
fdrences and peculiarities may be readily compared 

QUALITY OF ELAND IfBAT. 

Pbofessob Owen writes to the Times : — I send you the expe<- 
ihsnce of a “ committee of taste," includiDg three brother natnrab 
ists, who sat down to test the qualities of a joint of Eland, the first 
of that fine species of antelope which has been fiittened and killed 
for the table. I may premise that the eland {AntUope Great, 
Pallas) is one of the largest of its genus, equalling an ox in size, but 
standing higher, a native of Sou& Africa. The species was first 
imported into this country by the late Earl of Derby. The pair 
thieve and propagated in the park at Knowsiey, and at the decease 
nf eari fonn^ a small he^ which his loidship bequeathed to 
the ^oiogical Society of London. They throve equally wdl, and 
noEDtinued ^regularly to produce young in the gardens at Eegent's 
JEWk, until their numbers began to exceed the accommodation. 

Among the noblemen and genriemen who were wilHngto oo-opev 
rate with the Society in the attempt to aoedimatize and difiuse this 
fine and beautiful animal, Viscount Hill has had such success with 
the pair which was introduced into his park at Hawkstone, near 
^srewsbmy, that his lordship detmmined to make the experiment 
sMid flatten a 3mung male for the table. The result now commu- 
ulcered was obtain^ from a joint answering to the ^ short ribs" of 
beef, with which the writer was liberally fitvoUred by Lord Hill. 
The meat was of a bright colour and of a close, fine texture, but 
without any fat mixed with the lean. A good quantity of fat was 
accumulated round the kidney and upon the inside of the ribs. 
After hanging ten days the joint was dmply roasted, with a part of 
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the loin- fat or «aeti another part of this being made into a suet^ 
podding. The meat when brought to table and catred presented the 
colour of pork. Committee unanixnouB as to its textliro~-the 
finest, closest, most tender, and masticable of any meat. In taete, 
the first impression was of its sweetness and goodness, without any 
strongly marked speciality of flavour ; it was compared with vea^ 
with capon ; finally, the suggestion that it was (mcmmMcm) meaty 
with a sot^on of pheasant flavour, was generally accepted. Com- 
mittee unanimous that a six -year-old eland would most probably 
yield a meat equally fine in texture, with a more marked and dis- 
tinctive flavour ; and that the extreme delicacy of flavour might be 
due to the immaturity of the present animal. The portion of flit 
served with the joint differed from that of deer in not rapidly con- 
densing into tallow, but retaining, like the best beef fat, its clear 
melting character; it was perrcction as fat. Suet- pudding ex- 
tremely light and delicate. And, on the whole, the committee rose 
with the conviction that a new and superior kind of animal food had 
been added to the restricted choice from the mammalian class at 
present available in Europe. 


NEW BIRDS. 

Mb. Gould has exhibited and described to the Zoological Society 
two new species of Birds, one belonging to the family CuculidcBy the 
other to the Cotumicce. These birds are very remarkable, as forming 
probably the smallest species of the groups to which they respectively 
pertain. For the cuckoo which was killed at Port Essington, on the 
north coast of Australia, Mr. Gould proposed the name of Ohryao- 
coccyx minutUlus ; and the quail which belongs to the genus Exctufa- 
toria of Bonaparte he characterized as Excalfatoria minima, Mr, 
S. Stephens has read an extract from a letter received by him frdm 
Mr. A. K. Wallace, dated Batchian, Moluccas, October 29, 1858, in 
which Mr. Wallace stated that he had the finest and most wonderful 
bird in the islands — a new bird of Paradise, of a new genus, quite 
unlike anything yet known. Mr. Wallace enclosed a rough sketch 
of the bird. Mr. G. E. Gray having had the above sketch placed 
in his hands for examinatiou and comparison with the other known 
species of Poradwccr, agreed with Mr. Wallace that it is an entirely 
new form, differing from all its congeners, approaching most nearly 
to the king bird of Paradise, but in place of the lengthened caudal 
appendages, it has springing from the lesser coverts of each wing 
two longehafts, each being webbed with white on each side at the 
apex. The possession of these peculiar winged standards induced 
Mr. G* B. Gray to propose the subgeneric name of Stmeioptera, and 
he farmer added the provisional specific name of Wallace^ in eom- 
memoration of the indefatigable energy Mr. Wallace bad hithefio 
shown in the advancement of omitholi^ical knowledge. Mr. G. E. 
Gray Isdd before the meeting a drawing of Trmgapectiirtdu made by 
the late Mr. AdamSy surgeon of H.M.3. EnterpHae, It exhibits i^e 
bird in the act of having inflated its throat and breast in the manner 
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of the pouter pigeon — habit in all probability peculiar to the breed- 
ing reason, as the drawing was dated J une 1854« 

Mr. Gould has also exhibited the following : — 

^ Specimens of a new species of Odbntophorus, discovered in Ecua- 
dor, by Mr. Fraser, and which he named 0. erytkrops; and the de- 
scription of a species of Bupicola, Arom Ecuador, which he considered 
new, and for which ho proposed the name of R. mnffuineoUrUa, 

A new species of Dendrochelidon, or Tree-Swift, discovered by 
Mri Wallace, in Macassar, to which he gave the name of 2>. JVal- 
laoei, in honour of its discoverer. 

Mr. Gould next read a paper containing a List of Birds from the 
Falkland Islands, with Descriptions of the Eggs of some of the 
Species.^ Included in the list was a specimen of a gull, which 
Mr, Gould described as new, with some degree of hesitation, under 
the name of Qavia rodeigaater. The hind toes of this the only speci- 
men Mr. GU)uld had ever seen, were well developed, but entirely 
destitute of nails* 

Mr. Gould also exhibited a specimen of Crithagra Rrasiliensis, a 
native of Brazil, forwarded to him by Mr. Stone, of Brighthampton, 
which was shot in October last, at Bampton, Oxon, whilst in com- 
pany with a flock of sparrows. Mr. Gould considered it had most 
likely been in confinement, but bad evidently moulted while free. 

THE LITTLE BUSTAEB. 

In October last, a fine specimen of the Little Bustard (Otis tetrax) 
was shot in the neighbourhood of Oxford, by the Bev. F. Burgess, 
Fellow of St. John’s College, Oxford. This rare straggler is now in 
the hands of Mr. Osman, Wrd- preserver, of that city, who lias pro- 
nounced it to be a young bird of the male species. The last LitUe 
Bastard on record killed in this county was shot on Denton- common, 
near Oxford, in December, 1833. 

SPAREOWS FOR NEW ZEALAND. 

It appears that in New Zealand the country, at particular seasons, 
is invaded by armies of caterpillars, which clear on the grain crops 
as cor-ipletely as if mowed down by a scythe. With the view of 
counteracting this plague, a novel importation has been made. It is 
thus noticed by the ^utkern Cross : — Mr. Brodie has shipped 800 
Bparrows on board the Swordfish carefully selected from the best 
hedgerows in England. The food alone, he informs us, put on board 
for them cost 18Z. This sparrow question has been a long-standing 
joke in Auckland ; but the necessity to farmers of smaU birds to 
keep down the grubs is admitted on all sides. There is no security 
in New Zealand against the invasion of myriads of caterpillars which 
devastate the crops. Mr, Brodie has already acclimatized the 
pheasant, which is abundant in the north. The descent from the 
pheasant to sparrows is somewhat of an anti-climax ; but should the 
latter mifitiply greatest benefit will have been conferred on the 
fiouatrv .^^ — Australian Mail. 
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IfBW PHBASAlfTS. 

Mb. Gould has read to the British Association a |)j^r ** On the- 
Varieties and Species of New Pheasants recently introduced into 
Bngland. ” After a sketch of the distribution of the family of Galli- 
naceous birds, the author gave an account of the species of Fhasianus 
(Pheasant), which had been introduced into England. All the species 
are from Asia. J’he oldest English species is the P. Colchieus, which 
is from Asia Minor. The next is P, twquatusy from Shanghai, 
which was introduced about one hundred years ago, and has recently 
been reintroduced. Specimens of this kind reared in Bedfordshire 
were exhibited. The crosses between these two birds produce re- 
markably fine and strong birds. The other true species are P. Mon-' 
golicm from Mongolia, P. Lcemmenigii from Japan, P. Peevesii from 
China, and P. versicolor from Japan. P, Jteevesii is remarkable for 
a tail six feet in len^h ; whilst the last species has been successfully 
introduced into England, and bred freely with P, GolchicuSy and the 
crosses between that bird and P. torqucUus ; and the result has been 
greatly to improve the strength and weight of the birds,* 

THE HEBRING. 

Mr. J. M. Mitchell, in a paper communicated to the Boyal 
Society of Edinburgh by Dr. Allman, before entering on the details 
of the natural history of the Herring, points out the great value 
of the herring-fishery to the maritime nations of Europe ; and 
quotes various scientific authorities to show, that the herring k 
superior in economical importance to every other fish. Thus Cuvier, 
in his work on fishes, edited by Professor Valenciennes, says,-— 
Lea grands politiques, les plus habiles economistes out vu dans la 
pecbe du hareng la plus importante des expeditions maritimes.'* 

Such views have led the British, Dutch, Swedish, and Norwegian 
governments to inquire at present into the natural history, and to 
legislate regarding the fishery of the herring. The author has 
d^oribed the principal steps taken by these nations, and has given 
important statistical details of the British herring fishery, showing 
that fish, to the value of upwards a million sterling, are annually 
taken on our coasts. 

The high value of the fishery, not only in promoting the welfima 
of a laigo portion of our population, but in producing a strong, 
hardy, and industrious race of fishermen, most valuable to such a 
maritime nation as Britain, is next referred to. 

The author then points out various errors regarding the herring 
which have been committed in wozks of high authority, such aa 
Cuvioris wdrk on fishes, already referred to, McCulloch’s HkHona/tf 
and the last edition of the Encyol(^(BdmBTUmmoa* 
He oonoeives that he has solved the doubtful questions regarding 

The we dare say, thank ns for direotmg his attention to aa 

adaniri^le paiper estitied ** The new Pheasant^* is No. of the Saiwrdm 
Mmievt which detaiila the aooliniatation of theae Enable birds from Japaa. 
China, and India,— in a oontxibntion to soologioal science, at onoe'tonnd an^k 
attractiye. 
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the nalairal bisfcoTy of the herring, — an object of the greatest import- 
ance ^hen we consider the high economical value of the fishery. He 
also points out several new and important facts regarding the app^r* 
ance of the fish on our coasts. Among others, that the herring 
swims nearest the surface in dark and wild weather ; and nearer 
the bottom when the weather is bright and cold. 

He next enters on the details of the natural history of the herring, 
describing its characteristics and its distinctive difference from other 
fishes of its class. The important question of its food is elaborately 
examined ; and it is shown, as stated to the author by Agassiz, that 
the herring does not confine itself to one species of food, namely, 
that the food usually consists of minute Crustacea ; but during the 
spawning season it feeds on sand-eels, the fry of various fishes, and 
even its own spawn. 

The author has ascertained a new and important fact from personal 
observation, regarding the cohesion of the spawn, and the power of 
adhering strongly to substances on which* it may be placed, which 
only takes place on the fecundation of the roe by the milt. 

Many writers reiterate the opinion, that the herring is a native 
of the ^stant northern seas. This the author shows to be an emr, 
proving that the fish is a permanent inhabitant of our coasts. 

He, for the first time, gives a complete description of the visits of 
the herring, or its geographical and chronological distribution over 
the surface of the globe, so far as is known ; and his work is Hie first 
and only one which exhausts the difficult questions which have 
hitherto arisen regarding the most valuable and important fish which 
the bounty of Providence sends to supply food for the human race« 
New PhUoBophioal Journal^ No. 19. 


SALMON FO& AVBT&AUA. 

Tsn Boyal Society of Tasmania has unanimously agreed to give 
500i. to any person who will introduce five pairs of live full-grown 
salmon into that colony. Hiey are also prepared to give at the rate ^ 
of two pounds per pair for salmon smolts and one pound per pair for 
salmon fry. !^yond this, the government of Tasmania is prepared 
to expend several hundreds of pounds in forming ponds and ohannete 
for the reception of the noble fish. There are unquestionably neat 
dffiEbuliies to be overcome before this particalar description of fish 
vriU be familiar to the epicures of Hobart Towzu Salmon, allhongh 
one of the most migratory fishes, does not seem up to i^e prea^ 
time ever to have crossed the line. It is known to idmost every part , 
of Europe and North America, and traverses the longest rivers in 
order to finde. suitable breeding^plaoe. It passes down the Elbe to 
reach Bohemia, down the Bhine to get to Switzerland, and readbes 
the Oor^eras by the Amazon, and various inland parts of Canada 
and the United States by the St liawrence and ol^r large riveiu, 
'Blere was a time when the royal fish viinted the neighbourhood 
Windsor % the Thames ; forty years have pasiwd, it is ssld, sum 
ket station that ventured up eur river was captured. It was 
discovered by some fishermen, who after great persevmnoe succeeded 
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in taking it ; and the last saltnon flrom tho Thatnes fbm^ ** a dainiy 
dish to set l^fore the king/’ who gave the lucky netters a guinea a 
pound, or twenty guineaa fen* their prize. The refuse of gas-works 
and the offensive outpourings of sewers and other abominations of 
manufacturing establishments, have driven the salmon from the 
iThames. — Australim and New Zealmd Gazette. 

** FISH-RAIN.” 

At the late meeting of the British Association, the Eev, W. S. 
Symonds gave an account of the Fish- Rain at Aberdare, in Glamor- 
ganshire. The evidence of the fall of fish on this occasion was v«y 
conclusive. A specimen of the fish was exhibited, and was found to 
be the common stickleback. A discussion ensued, in which various 
cases were related of the transference of living objects by the agency 
of the whirlpools produced by storms. 

TkE ELECTRICAL EEL. 

Dr. G. Wilson has read to the British Association, a paper 
‘‘On the Employment of the Electrical Eel {Gymnotue electricus) 
by the Natives of Suiinam.” After alluding to the paper he had 
read at the last meeting of the Association on the electrical Melap- 
terufus from Old Calabar, the author gave an account of the employ- 
ment of the Gymnotus, in Surinam, as a medicinal agent. He had 
obtained his information from a gentleman who had expressed his 
willingness to forward to England living specimens of this electrical 
fish for experiment. 

Mr. At. Murray remarked on the difficulty of bringing over these 
fish alive, and mentioned several instances in which they had died 
on the voyage, especially when they arrived in the Channel. This 
discussion resulted in the formation of a Committee of the Section to 
draw up directions, in order to guide those who were engaged in 
transporting these fish from their native haimts to Great Britain. 

AGED ACTINIA. 

Db. MOBaik has communicated to the British Association a 
** Notice of the Duration of Life in the Actinia meeem^rycmihemvmf 
wlien kept in confinement.” The author exhibited a specimen of thd 
A, ffyceembrymthermim which had been in the possession of Sir J. 
Dalyell and Dr. Fleming for thirty-one years. The exhibition of 
this now celebrated Actinia product great interest in the Section. 

NEW LCOEMABIADA. 

PbOFEBBOB Allman has described to the British Association a 
new genus of Luoemariadae. Dus creature is a kind of fixed Medusa, 
having a structure resembling many of the common forms of floatu^ 
J^y Fishes, but is fixed to rocks % means of a pedicle or stalk. 
has been found on the more northern shores of Scotland, and Pri)- 
fhssor AhmMi proposed for it the name of Card/u^ S^icui. Mr. 
Fe^h has found this creature under stones in Oairimess. He irtatCi^ 
att a curious fiMt, that many creatures which he has obserired in 
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d^p sea pfi the coasts of Cornwall are littoral on the shores of 
Scotland, .. 


NUDIBBANCHIAirE MOLLXJSKS. 

Me. J. WuXiams writes to the Athenceum, No. 1646 : — **A 
month or two ago I obtained a specimen of E, papUlosa, abon^ 
two inches long ; it was then saimomcoloured) freckled as usnal. 
After being for some weeks in my tank, the animal fastened like a 
leecli upon a common scarlet Actima mesembrymtfiemumf attached to 
whom it remained for three days. At the expiration of that time 
the Actinia was shrivelled up and dead, and the Eolis had become of 
a deep crimson colour, papillm and sdl. During the three weeks 
which have elapsed since this happened, the animal has been gra- 
dually regaining his former colour, and is now once more din^ly 
salmon-coloured. Every fragment of effete matter which has during 
this period been discharged from it has the colour and appearance 
of an imcha/nged fragment of the crimson Actinia. I do not find this 
peculiarity of changing colour mentioned in Alder and Hancock, or 
m any other work with which I am acquainted.” 


MABINE AQUABIA. 

Mb. W. Alfobd Lloyd has communicated to the Athencmm a 
few of the results of his professional experience in the construction 
and manad^ement of the Idarine Aquarium, which, he maintains, is 
unworthily represented in every establbhment, whether in the hands 
of private persons, or belonging to Societies, or under the auspices 
of Government. Even the taidi-house of the Zoological Society of 
London, in Begent’s Park, is no exception to this statement, for the 
arrangements there adopted are now, confessedly, very ill designed 
for the purposes in view. It was built under the superintendence 
of the late Mr. D. W. Mitchell, at a time when very little was 
known about the subject ; and no precedent existed for anything of 
the kind. Certain plants were known to give off a supply of oxygen 
while under the stimulus of light, and this oxygen was known to be 
required by the animals associated with the plants ; and^ thus it was 
imagined that if a collection of any living vegetables and creatures 
were placed together in any vessel, they would at once, and with 
scarcely any trouble, be rendered mutually self-supporting. It was 
soon found out, however, that this crude theory required to be modi- 
fied to, so great an extent, and that it demanded to be associated 
with so many other conditions, that the conservatory-like building 
now standing in the Gardens was discovered to be, in the first sum- 
mer of its existence, an arrangement so utterly wrong, that the modi- 
fipations it demanded would amount to something Uke an entire re- 
construction. This was because of the acceptance, exclusively, and 
in too great a latitude, of the old formula of plenty of light ; for- 
getting, however^ how small is the amount of illumination obtained 
by plantp and animals in the sea, and quite overlooking the fact thai^ 
out of the and upon land, a great amount of light is usually ac* 
cppiqii^ed by much Aea^, while, in the ocean, the temperature around 



TBjL»-BOOS: oy PACTS. 


Britshi does not raiy, at any season^ much 60^ Falir. In tins 
fish*bouse of the Zoological Society, however, the range is, or may 
be^ from about 80® to upwards of 90®. On the 13th of July last, at 
four o'clock in the afternoon, the thermometer in the koust stood at 
98**, and in the with a free bulb immersed in the water, it was 
82^. ISTol^iag in the shape of animal life, planned by mture for an 
equable and moderate temperature, can long resist the destructive 
en^ts of such a heat as ihat^ or, if some of the hardier kinds do 
managn to exist in it, their health is sur^y deteriorated. Then, the 
residt to the vegetation is equally disastrous. Natural water, and 
especially sea^water, is so full of germs of plant life, that, when such 
water is exposed to Hght, the minute locomotive plants of the humbimr 
kinds, or the spores of the higher plants, are rapi^y called into 
visible existence, and if the exposure to light and heat be long <3*m* 
tinned, the water becomes so full of these atoms as to assume a dense 
and opaque greenish-brown colour, rendering all within the aquarium 
ifivirible, or nearly so. A few summers ago, the excessive amount 
of light was in some measure subdued by a covering of tarpauHn, 
though the heat continues, as before shown, nearly as great as ever. 

But another radical defect then became apparent — namely, the 
too great height and too narrow breadth of the tanks themselves, 
the result of this being that the surface of water presented to the 
oxygen of the atmos^ere was disadvantageously little — so little, 
md^d, that it may be fairiy calculated that not more than 80 per 
cent, of the bulk of fluid employed is rendered aviwlable for the 
animals kept in it, and the means do not exist of re-supplying 
oxygen as &st as it is consumed. It seems to be not remembered 
that the oxygen derived from growing plants is serviceable as an 
auxiliary only to the oxygen obtained directly from the suirounding 
air, and that Ibe attainment of this last- mentioned condition must 
depend mainly upon the form and proportions of the tanks adopted, 
and should therefore be a primary, and not, as at present, a secon* 
dairy oonsid6ratio&, and the consequences of the neglect of this law 
are, that only a certain limited number of slow- breathing animals 
can be penaanently maintained, and that a vain attempt is constantly 
being made to k^p other and more numerous and more highfy- 
orgnmised creatures by a weekly change of sea- water {in most m the 
bt^er tanks), throwing away the old water and supplying a new lot. 
How, this is a piece of tremendous extravagance; and it beoemss 
limply a matter of figures to show how the hun^ds of pounds thus 
spe^ idly and fruitlessly by the Society in the last seven years 
mig^t have been expended in building another and a better aquarian 
hoim. Sea-water nevm: becomes deteriorated in any way by any 
mount of using or keeping or filtering ; so far from timt, indeed, it 
tn^roves by age, and therSore, bad it been thought of, the couple 
• or three thousand gallons or so, purdtased for the Gardens in 18i^, 
might have been in use up to this hour, without dkoinutson 
Umuae or alteration of any of its qualities for aquarian puzposes. Of 
oourse, no one is to be blamed for all this, nor yet to Sie com- 
ipoodlng paucity of specim^ inddental to the system, became no 
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ond pointed out the evil till the tmaohief was done; yet^ now that 
the thing is so apparent, steps should be taken to remedy it. 


NEW OLABSIFIOariOir ov bbptiles. 

Pbofessob Owen has read to the British Association a paper 
* * On the Oxders of Fossil and Becent Reptiles, and their I>istrihu- 
tfoninXime.” In this communication, the author ** has developed 
bis new stand point in Natural History. The sub-class of reptile^, 
which was formerly divided into four orders, the Professor now 
proposes to divide into thirteen. This revision has resulted from 
the study of the fossil forms which have been found in such abun- 
dance in the secondary strata of the earth’s surface. At the head 
of the reptile orders he places an extinct form — Archegosaurus-^ 
and in the lowest order the Batrachian reptiles (the toads and 
frogs). He still retains these amongst the reptiles, on account of 
the difdoulty of distinguishing between them and the Chelonia, or 
tortoises and turtles. At fhe same time the Professor acknow- 
ledges his inability to distinguish between the Batrachia and the 
next group of animals, the fishes. The whole paper will be read 
with deep interest by the zoologist ; and it cannot fail to add te 
the great reputation of the author as a systematist and comparative 
anatomist.” — AtAenceum. (See No, 1666 for the entire paper.) 

The following is the summary of the defined orders : — 


VBETBBEi.TA. OZaw— HiEMATOCBTA. Suit- 


I. G-anocephalft. 

II. liabyrinthodoBtia. 
HI. Ichthyopterygia, 
rV. Sauxoptery|;ia. 

V, Anomodontia, 

VI. Pterosauria. 

VII. Thecodontia. 


Orders, 

VIII. Dinosattria. 

IX. Orocodilia. 

X, Lacertilia. 

XI, Ophidia, 

XII. Chelonia, 

Xlll. Batrachia. 


Professor Huxley thought this communication a most important 
•contribution to science. He quite agreed with Professor Owen in 
placing together the amphibia and fishes, as no real distinction could 
^ drawn between them. It was, however, different with the true 
reptile", and amphibia, although Professor Owen was not disposed to 
attach importance to these ^stinctions. The amphibia possessed 
no allantois and had gills, points of structure which separated them 
utrongly from the true reptiles. Amongst extinct animals none 
present^ any transitional forms. Professor Owen defended hie 
own position on the ground, that such an interpretation could he 
^ven to the allantois on the one side and the gUls on the other 
as to render the distinctions less obvious than at first si^t ap- 
peared. 


THE 8ALAMANDEB. 

The menagerie ai; the Jardin des Plantes has been enriched by 
the reception of a fine specimen of the Salajm?idra Maxima^ or 
^r^ Salamander of Japan. This reptile has been sent by Mf; de 
Consul-General in the Dutch East India Cokmies> 
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a preaent from M. PoH^e van Meodervoot, physician to the 
Dutch Government ftt Japan. Up to the present time there Imve 
been only two living specimens in Europe, one at Xeyden and the 
other at Amsterdam. The salamander, which has only been known 
io Europeans since the tour of discovery made in Japan by M. de 
Siebold, lives in the mountain valleys of the Isle of Niphon, between 
the S4th and S6th degrees north latitude. It resides in the rivulets 
and lakes formed by the rains, at a height of from 4000 to 6000 
feet above the level of the sea. This reptile arrived in P^is 
Batavia, after a voyage of two months, and, although it suffered a 
little during the passage, it appears now in exoell^t health. It 
is about 27l inches in length, and when full grown will be about 
3 feet. 


ANTIDOTE FOB SNAKE BITES. 

In the Melhom^ne Examiner, of the 14th of May last, is an 
account of a public trial of the value of an antidote for snake bites, 
said to be known to a Mr. Underwood. The experiments were 
made in the rooms of Messrs. Easey and Co., auctioneers, CoUins- 
street, in the presence of about 600 spectators. The snakes em- 
ployed by Mr. Underwood were a whip-snake, about 16 inches 
long, and two diamond snakes, one about 20 inches, the other 8^ 
feet in length. The larger of the diamond snakes Mr. Underwood 
provoked till it bit himself on the lower part of the fore-finger. A 
rabbit was bitten several times by the whip- snake, but neither the 
rabbit nor Mr. Underwood appeared to be in any way incon- 
venienced by the bites. The experiments were declared, however, 
not to have been satisfactory, and the secret of the antidote was 
not revealed. 

In another pa«e of the same journal is inserted the following ex- 
tract from the Sohart Town Mercury : — 

According to the Cornwall Chroniclsy * the secret so long confined to the 
heart of Underwood,' in reference to bis antidote to the bite of snakes, has at 
length been discovered, and the common male t'eTn— polypodium Jilix mat — is 
stated to Ihmish the remedy. This very common plant has Ven long known 
M a spectflc in the cure of worms, especiwly the tapeworms— -the powdered root 
h^g {{(eneraUy used for this purpose ; but from circumstanoea which have tran** 
spirM it would appear that Underwood uses a decoction, or broth, of the leaves 
near the root as being stronger, perhaps, than those near the apex of the plapt. 
We believe in the effic^ of this remedy, which may be easily tested by experi- 
ments on animals, and its power might perhaps be augmented if used in the form 
pf a tincture — that is, with an ounce of the leaves steeped for a fortni^t in a 
pint of rum, or brandy, in which state it could be kept for any length of timCj if 
well corked, without deterioration by fermentation or otherwise. The fern is 
oonuUCn in all pwts of the island, and m&r be gathered at any time, so that an 
antidote to serviceable may be in the hands of every one." 


JAPANESE WAX. 

PbofesSOB W. B. Rogbbs states that the Japanese Wax, though 
as whit© as bleached bees- wax, at ordinary temperatures, is more 
brittle, less ductile, and brealm with a smoother and more coa- 
choidiu fracture ; its specific gravity is slightly less, aad its melting* 
pomkabout 127^ Like bees* wax, it is separable into three fatty 
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bpdies, whose proportioDi in round numbers are, in 100 parts^olu- 
bk in cold aloohol (60® F.), 12 parts ; in hot, 55 parts ; and inso- 
luble in alcohol, 33 parts. Bees-wax similarly treated yields respec- 
tively 4 or 5, 22, and 73 or 74 parts of the ingredients, which are 
called cerolein, cerotic acid, and myricine ; the first two fatty dcids, 
and the last a neutral fat compounded of palmitioacid and a fatty 
base. The three corresponding substances obtained from the vege- 
table wax differ from the above in their physical properties, and 
may on examination be found to consist wholly or in part of distinct 
and perhaps new fatty bodies. In i*egard to its economical applica- 
tions, it may be added that the great readiness with which it is 
saponified, and the clear and strong light which it yields when 
burned in the form of candles, give promise that it may ere long 
become an article of considerable commercial importance. — Pro- 
ceedincfs of the Boston Society of Natural History^ 

BABB INSECTS. 

Me. F. Bond has exhibited to the Entomological Society a re- 
markable monstrosity of the Death's Head Moth, in which the wings 
of the right side were ditformed, and the veins considerably dis- 
placed ; idso a specimen of Mythimna turca, set upside down, in 
order to display tbe remarkable structure of the logs of the male. 
Mr. S. Stevens exhibited a variety of rare coleoptera and lepidoptera, 
recently received from Mr, Foxcroft, who had collected them at 
Sierra Leone ; likewise a number of minute and very interesting 
coleoptera, captured by Mr. Wallace, in Celebes, including numerous 
species of staphylinidss, which Mr. Wallace stated were as abundant 
in Celebes as in England. Mr. Wallace exhibited various rare le- 
pidoptera, recently taken by himself, including the new La'phygma, 
exigua, which flies to the light at night, and runs about rapidly in 
the same manner as Micra ostrina, Catephia alckynUstay a species 
new to the British fauna, taken in the Isle of White, in September ; 
Acontia luchiosa, three species of Nola^ together With Ns centonalia, 
new to Enrfand, taken in the Isle of Wight in the first week of 
July. Mr. F. Smith exhibited some curious galls, found on the 
leaves of beech, which Mr. F. Walker had identified with some 
recently found by Dr. Ezra Downes, at Fontainebleau, and which 
bad not previously been known as British ; also spocimens of the 
works of Ponera contracta, a very rare British ant, which he had 
found running about very actively in a bakehouse. Mr. Westwood 
exhibited a specimen of the large Indian Solfuga, a very ravenous 
l^ecies of spider, communicated by Mr. Albert Waghom, wh<?^ 
stated that it had devoured seven wasps in one night ; he also 
exhibited a minute lepidopterous larva, which had done much 
injury in the library of a friend, by gnawing the leather binding of 
the l:^ok8. 

BBE-KEEHNa. 

Mb* Teobtmeteb has described to the Entomcdogicsal Sodety, a 
practical application of Shirach’s discovery of the power possessed 
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filling up a blank between the two genera Leptoderus and Adelops^ 
and proving that the former of these genera truly belonged to the 
family of the Choleoidae, instead of being allied to the genus 
as was supposed by Lacordaire and other authors. i 

OHEOirOMETRY OB’ LIBB. 

Mb* Paget, has read to theEoyal Institution a discourse, 

the d^ign of which was to illustrate the law that the proeesses 
organic life are regulated with a regard to time as exact as that which 
is observed by them in respect of size and weight and quantity of 
material employed in them ; and to show that such an observance of 
time is characteristic of life, depending essentially on properties in- 
herent in the living bodies themselves, and not on conditions external 
to them. 

Having adduced a great number of examples, Mr. Paget con- 
cludes : — 

Whatever evidence these and the like facts might snpply, that, in connexioa 
with the seasons, the time-rates of the organic processes m the lower organisjns 
are essentially dependent on the inherent properties of each orj^anism, similar 
evidence might be adduced for the case of the higher, and especially the warm- 
blooded aniinals. In these the varieties of seasons have less influence in modify- 
ing the rate, as well as all the other measures, of life ; and the less influence, the 
lugber the species, or the degree of development of the individual. Moreover, 
there are in hmda some instances in which organic processes have a tenden^ t6 
observe certain times of the year even when the seasons are changed, 
among those brought from Australia to this country, some of the par^eets bred 
here in December ; the black swan sometimes breeds in November as well as iu 
May ; the New Holland Cereopsis-goose has bred at the Zoological ^rdens 
every February for five or six years.* Among migratory birds, also, it has been 
observed that when they are kept in confinement, and removed from all tto 
ciroumstances that might be supposed to induce or necessitate their jorn^eys, 
they yet become restless at the return of the season for their migration. 

In these and the like facts there appear indications of a ohrOnometry in the 
organic processes of warm-blooded animals, which corresponds with that of the 
seasons, but is essentially independent. And, if it be so, these might fom^ a 
group of facts, in addition to those of the diurn^ variations of the organic pro- 
cesses, in which vital changes are set to the same rules of time as changes of the 
sturfaoe of the earth, yet have their own proj^r laws ; and concerning which it 
might be said, that the cycles of life, ana oi the earth do, indeed, corre^ond. 
but only as ooncentric circles do, which are drawn round one centre, but are not 
op^eoted, except in design and mutual fitness. 

But, however this might be, all the instances of time-regnlation cited in the 
disooorse fall being examples of large groups of facts), would seem sufficient to 
prove, that the observance of time in organic processes is as exact and as univer- 
sal as that of a^ other measure ; that each species has a certain time-rate for 
the pi^cesses of its life, variable, hut not determined, by external conditions j 
and l^t the several phenomena commonly studied as the periodicities of 
organielife, «re only prominent instances of the law which it was the ohjeot o( 
the disoourse to illustrate. 

* Mr. Sclater, to whom the speaker was indebted for this fact, supplied also 
dates which tend to prove that the Australian parakeets in this country breed 
less often in Deoemoer than in the months from to September, incltudve ; 
but even a minority of instances of the observance of times, and a general ten? 
deney towards it, vmen the force of such external conditions as those of the 
seasons is stiong ^sinst it, is good evidence that inherent propierties are the 
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BOTANY. 

GROWTH OP PLANTS. 

Be. LANKESTKRhas laid beftjrethe section of Zoology and Botany 
of the British Association a Report from Professor Buckman, **On 
the Growth of Plants.” The Report stated that the author was 
continuing his experiments on the influence of cultivation in altering 
the specif characters of plants. Several instances wei’e given in 
which the character of a plant was so much changed by culture as to 
lead to the supposition that certain forms which had hitherto been 
regarded as distinct species were only varieties. 


BBSPIKATION OF PLANTS. 

M. Teaubb has arrived at the following conclusions on the 
subject : — 

1. Plants absorb oxygen, not only during germination, but 
during all the periods of their growth, and even in sunlight. — 
(Saussure), 

2. The absorption of oxygen is absolutely necessary for their de- 
velopment, If they are deprived of this gas, they cease to grow, 
and soon die. 

5. The oxygen which plants absorb in darkness is always converted 
into carbonic acid. This phenomena also takes place during the 
dayj but tlte presence of the acid is then detect^ with difficulty, 
owing to its decomposition by the green parts of plants. 

4. Plants, besides this power of decomposing carbonic acid by 
means of their green parts, possess a respiration like that of 
animals. This respiration consists in the absorption of oxygen and 
the giving out of carbonic acid. It is necessary for the vital activity 
of their organism. 

Plants do not possess special organs of respiration. 

6. The most important product of plant-respiration is Cellulose, 
which arises from the oxidation of a hydrated carburet, dextrine, 
glucose, &c. 

7. The principal functions of respiration in plants is the organiza- 
tion u-nd elaboration of the nourishing sap— an elaboration which 
depends on the presence of cellulose. The formation of cellulose is 
completely independent of solar light. Plants, like animals, are 
developea also in darkness. 

8. The vertical direction seen in the development of the young 

plants has also no connexion with sunlight. — Trans, Acad, Science, 
Merlin, 


VASOULAB BUNDLES OF FEBNS. 

It is generally stated that the vessels found in these Bundles ave 
soalarifoTO and pitted vessels. This may be true in regard to the 
fuU-grown stem of Tree Ferns, but it is not so in regard to the 
petioles and the ribs of the young fronds of other fibres. M. Paul 
teot gays, that if a vertical section is made of the young circinate 
frond of Polypodium, Adiantum, Pteris, Asplenium, and Dieksonia^ 
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there will be seen all kinds of vessels, and among them true unreli- 
able spirals. The extremity of the petiole may be broken in such a 
way as to have a fragment supported by means of spiral threads, 
just as happens in the young stem of the vino or tie elder. In 
PoLypodiwoh mlgare and Lasti^ea FilixmaSf these spiral vessels or 
trachejB appear the only ones found at the summit of the frond during 
its early growth. Soon, however, their absolute and relative number 
diminish^, and annulated, reticulated, and soalariform vessels appear. 
In the early period of the development, the soalariform vessels are 
very rare. Their number augments as the tissues become more dense. 
In the old and fully developed fern-stems, scalariform vessels are 
almost the only ones found. Even in them, however, we meet with 
mixed vessels of a spiral and annular kind . — Proceedings of PhUo- 
mathic Society of Paris, J uly, 1869. 


VEGETATIVE AXIS OF FBBKS. 

Db. Ogxlvie has read to the British Association a paper embracing 
two principal points — the general form of the Rhizome of Ferns and 
its internal structure. The stems of our British species, at least, 
may be reduced to three forms — ^the creeping Rhizome and the 
Caudex, branched or simple. We have examples of the first in our 
Br£di:ens and Pol 3 rpod 6 B, and of the others in the tufted stem of 
Blechnum and Osimuiida, the lady-fern and its congeners, and the 
parsley-fem, and in the massive imbricated root-sto^ of the male 
fern and some other species of Aspidium. The last form presents 
many points ef similarity to the tree-fern, though its small develop- 
ment and horizontal line of growth prevent its forming any con- 
^ouous trunk above the suilaee of the ground. The resemblance 
becomes more apparent when the persistent bases of the decayed 
fronds are out ofi^ and only the central axis left, marked by spiral 
rows of cicatrices like the soars marking the stem of the tree-mm. 
The chief peculiarity of the internal structure is the reduction of the 
fibro-vascular system to a netted cylinder, imbedded in the general 
cellular tissue of the stem, and giving off fasciculi both to the 
petr<^es and the rootlets. This arrangement is very regular in all 
riie species, but there is great diversity in the course of the dark- 
cdomed or woody tissue. Reference was made to the independent 
origin of the rootlets, and to the general relations of this form of 
stem to those of the higher plants. The paper was illustrated by 
diagram^ and by preparations and dissections of our indigenous 
ferns, with some comparative specimens of the arborescent species. 


GBOWTH OF THE DBAGOH-TBEE. 

Pbopbbbor PiAZzl Smyth has communicated to the Botanical 
Society of Edinburgh, a i^p^ *'On the Manner ofGrowth of Braciena 
Draco in its natural habitat, as illustrating some disputed points in 
vegetaUe phyriology.*’ After alluding to the vertical theory of growth 
in plants, as miihitiuned by Petit-Thouars and Gnudidhaud, rim 
horisontal theory of Mirbel and TrecuL together with the last prp- 
nunriation of opinion thereon by the French Academy, to which lus 
attention had Imen oaUed by Professor Balfour, the author proceeded 
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to describe such characteristics as he had been able to make out in 
the Dragon-trees of Teneriffe, growing there indigenously, and 
through various periods of time, from five to, as it has been aJleged, 
in the case of one specimen, five thousand years ; and these chaiuc* 
teristics he proved by reference to photographs of the several trees 
taken by himself at the time of observation. An examination wa» 
jdso instituted between these photographs and the drawings pub- 
li^ed by various travellers, from Ozonne and Humboldt, at the be- 
ginning of the century, down to Dr. Herman Schacht in the present 
year ; and the general conclusion was drawn, that no botanist, even 
although at the same time a great artist, should think of dispensing 
in the present day with the aid of photography in bringing home 
the facts and appearances of vegetable growth in distant lands. 


SHEA BUTTEB. 

Mb. Barter, in a letter to Sir William Hooker, thus describes the 
economy of this useful product. The nuts of the tree (Bassio 
Parhii) are allowed to ripen on the trees, and being gathered, the 
pulp surrounding the nut is rubbed off, and generally eaten : it 
resembles an over- ripe pear. The nut is next dried by exposing it 
to a slow heat in large clay caldrons with perforated bottoms. 
This, besides cany^g off the moisture, causes the nut to shrink in 
its shell, of which it is next divested by threshing on the floor ; or 
sometimes it is slightly bruised in large wooden mortars instead. 
The nut is then thoroughly pounded in pestle and mortar, and next 
ground between stones : at this stage it resembles bladk mud in 
paste. This mass is washed in cold water, then hoUed till the butter 
rises white, and is skimmed from the surface. Shea butter remains 
hard at a high temperature wlien well prepared, and does not become 
rancid with age. It has a alight smoky taste, acquired during its 
preparation. It is stated to be likely to fetch tU per ton more 
palm-oiL 


NEW ARROW- POISON FROM CHINA. 

In a newspaper printed at Shanghae, in the spring of 1857, a 
wonderful account was given of a poison, which was said to be 
employed in the interior of China for destroying the largest animals.. 
Instant death was said to be produced when an anim^ was struck 
in the trunk of the body with an arrow poisoned with it. 
Such was its potency, according to the opinion fk the Qhineie, 
that a scheme was said to have been set on foot for destroying the 
British army during the late war, by bringing down to Canton the 
natives who were in the practice of using it. But the scheme was 
flrustrated by peace being unfortunately proclaimed too soon. 

The poison, and apparently the plant also, are known by the 
Chinese name of or Tiger-poison, Dr. Christison received 

very lately from Dr. Mac^owan, an American physician residing at 
Sh^ghae, a iqiecimen of the poison, and of the root of the 
&om whi^ it is prepared. . The root presents all the chamcters of 
an Acowit'wmon a veiy small scale. This corresponds with the con- 
clusion to be drawn from the characters of a few leaves which were 
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also sent, and which scarcely differ from those of Aconitum ferox. A 
farther proof is, that the root produces in an intense degree the veiy 
singular combination of numbness and tingling, which is occasion^ 
by chewing the root of any of the active aconites known in Europe, 
such as A , Napdkis, feroXf sinenset wncinatim. The poison itself, 
contained in a little porcelain bottle, is obviously a very well pre- 
pared extract : and if not entirely composed of the extract of the 
wu*tsau root, at all events must contain it largely, fora very minute 
quantity produces the most intense tingling and numbness of the 
tongue and lips after it is chewed. 

There can be no doubt, therefore, that the wu-tsau poison must 
be extremely energetic. But the author objected to the admission 
that either this or any other arrow-poison can produce instant death, 
as is often stated by travellers. Every poison, however energetic, 
must be absorbed into the blood before it can act. Even from a 
wound, absorption cannot take place suddenly. Some time is re- 
quired before enough can enter the blood. When death takes place 
instantly, the cause must be mechanical violence inflicted by the 
arrow. The author exhibited various poison- airows used in different 
parts of the world, which were adequate to occjasion most deadly 
wounds if they struck the trunk of the body over an important 
ox’gan ; and he also showed that even the little slender wooden 
poison-darts, used in some parts of the world for destroying birds 
and small animals, by being shot from a blowing-tube, may be easily 
projected with a force amply sufficient to kill a small bird or animal 
by the violence inflicted, apart fi-om the more tardy deleterious 
influence exerted by the poison. — Dr, Christison ; Proceedings of the 
JRoyal Society of JSdinhvrgk, 


CULTIVATION OP LAVBNDBB. 

Mr. 8. Peeks, who cultivates at Hitchin, Herts, the plants La- 
vender, Elaterium, Belladonna, Henbane, and Aconite, has con- 
tributed some interesting details of the same to the Pharmaceutical 
Journal, 

Lavender is only grown to any considerable extent at Hitchin and 
Mitcham ; the species being the common garden Lavender (Laren- 
dula vera, D.c.) At Hitchin there are about 35 acres ; and, on an 
average, about 60 lbs. of good lavender flowers yield about 16 ounces 
essential oil, which is commonly worth ten or twelve times as 
much as that derived from the French spike lavender. 

The Hitchin oil of lavender has a remarkably fine, delicate and 
sweet odour, being free from all rankness, while it possesses a very 
rich, strong petfbme. Its excellent quality is due to the favourable 
character of the soil in which it is produced, and the very careful 
iwanner in which the plants are raised and cultivated, and to the 
iaot of the flowers alone being used for ihstiilation ; or, at aU events, 
mixed wth a very small portion of the stalks. 

We can bear testimony to the delicacy, sWeetnesS, and stren^ of 
Mr. Perkfi’s concentrated Lavender-spirit, whiqh epjoys a wide 
reputation. 
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PROGRESSIVE DEVELOPMENT. — ORIGIN OF SPECIES. 

The two following; passages are from the inaugural address of Sir 
Charles Lyell, as President of the Section of Geology, at the late 
meeting of the British Association :*-t- 

Among the communications sent in to this Section is one received 
from Dr. Dawson, of Montreal, confirming the discovery which he and 
I formerly announced, of a land shell, or pupa, in the coal formation 
of Nova Scotia. When wo contemplate the vast series of formations 
intervening between the tertiary and carboniferous strata, all desti- 
tute of air-breathing mollusca, at least of the terrestrial class, such 
a discovery affords an important illustration of the extreme defective- 
ness of our geological records. It has always appeared to me that 
the advocates of Progressive Development have too much overlooked 
the imperfection of these records, and that, consequently, a large 
part of the generalizations in which they have indulged in regard to 
the first appeai’anco of the different classes of animals, especially of 
air-breathers, will have to be modified or abandoned. Nevertheless, 
that the doctrine of progressive development may contain in it the 
germs of a true theory, I am far from denying.” 

Among the problems of high theoretical interest which the recent 
progress of Geology and Natural History has brought into notice, no 
one is more prominent, and, at the same time, more obscure, than 
that relating to the Origin of Species. On this difficult and rnysterioua 
subject a work will very shortly appear, by Mr. Cliarles Darwin, the 
result of twenty years of observation and experiments in Zoology, 
Botany, and Geology, by which he has been led to the conclusion, 
that those powers of nature which give rise to races and permanent 
varieties in aiumals and plants, are the same as those which, in much 
longer periods, produce species, and, in a still longer series of ages, 
give rise to differences of generic rank. He appears to me to have 
succeeded, by his investigations and reasonings, to have thrown a 
flood of light on many classes of phenomena connected with the 
affinities, geographical distribution, and geological succession of 
organic beings, for which no other hypothesis has been able, or has 
even attempted to account.” (Mr. Darwin’s work has since appeared.) 


VEINED STRUCTURE OP GLACIERS. 

Professor Tyndall, in a paper read by him to the Boyal Insti- 
tution, illustrates his theory of the blue veins as follows : — That 
the Glacier, when subjected to intense pressure, also liquefies 
in fiats perpendicular to the direction of pressure : a means is thus 

* Twenty-ninth Anniversary, held at Aberdeen, Sept. 14th j H.B.H. the 
Prince Consort, President, 
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|)rovide(i for the expulsion of the air entangled in the ice, or, in other 
words, for the production of veins containing less of air than the 
general mass of the glacier. A portion of the water will be absorbed 
by the adjacent bubbled ice, and refrozen when released from the 
pressure ; and the veined structure will follow. 

(See the entire paper, illustrated with diagrams, in the Proceedings 
of Jlogal Institution.) 


WATER SUPPLY. 

At the late meeting of the British Association, the President of 
the Geological Section stated a curious case that had come under his 
own notice at Portsmouth Yictualling Yard. A supply of water 
was wanted. On the opposite side of the estuary were two artesian 
wells, at depths of 250 feet and 280, or thereby, respectively. 
Taking the advice of some persons who were geologists, the superior 
ofBcer proceeded to lay out the mqney granted for water supjdy in 
digging another artesian well on the Portsmouth side, naturally 
expecting to find water at about the same depth as on the other side. 
At 300 leet, however, in the London clay no water appeared ; his 
superior got uneasy, but w^as persuaded to go on ; at 400 feet no 
water ! Again they went on, but only at 500 feet, or thereby, on 
getting through into the plastic clay, was water obtained, which 
rose to within three feet of the surface. 


GEOLOGY OP Vancouver’s island. 

Mr. H. Baukrman, in a communication to the Geological 
Society, has described the Geology of the south-east part of Van- 
couver’s Island. The author detailed, first, the metamorphic rocks 
which are everywhere seen in the neighbourhood of Esquimalt and 
Victoria ; principally dai-k- green sandstones and shales, passing 
insensibly into seipentine, chlorite- schist, mica-slate, and gneiss. 
At some places unfossiliterous crystalline limestones are associated 
with them. Dykes of greenstone, syenite, porphyries, and trap-rocks 
frequently penetrate the metamorphic rocks. To the w-estward of 
Esquimalt black cherty limestones and red porphyry occur. 

To the north, at Nanaimo, rocks with cretaceous fossils appear, 
also at Comoux Island, 21 miles N.W. of Nanaimo. Tlxe fossils 
occur in nodules, and consist of Fish-scales, Nautilus, Ammonites, 
Baculites, Inoceramus, A start c (?), Terehratula. 

Lignitiferous deposits (sandstones, grits, conglomerates, and mica- 
ceous flagstones) succeed the cretaceous rocks, and are extensively 
developed over a great extent of country, forming the mass of the 
islands in the Gulf of Georgia, as far south as Saturna Island. 
Northward, they occur at Fort Rupert. Two seams of coal, averaging 
<5 to 8 feet each in thickness, occur in these beds, and are extensively 
worked for the supply of the steamers navigating between Victoria 
aoid the Frazer River. The coal is a soft black lignite, interspersed 
with small lenticular bands of bright crystalline coal. Eetinite is 
common in the more earthy portions. Shales with plant-remains are 
interstratified with the lignite. At Bellingham Bay, on the main- 
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land, siroilar coal-bearing sandstones have been observed by the 
American geologists, 

A pleistocene boulcler‘clay is widely distributed over the southern 
part of Vancouver’s Island and the opposite coasts of the mainland. 
In the neighbourhood of Esquimalt and Victoria, the rocks are 
deeply scratched and grooved along the shore ; and so also is the 
rock- surface beneath the drift, which at Esquimalt Harbour is about 
20 feet thick, wliilst it is much more at the Barracks, and more than 
190 feet thick between Albert Head and Esquimalt, 


GEOLOGY OP SOUTHERN AUSTRALIA. 

Mr. a. K. C. Selwyn, Director of the Geological Survey of Vic- 
toria, writes to Sir R. I. Murchison, F.G.S., that he has remarked, 
as to the impoverishment of auriferous veins in depth, the only evi- 
dence of such being the case in Victoria is the great richness of the 
older drifts ; for, judging from the large size of the nuggets some- 
times found ill tlie gravels, compared with that of the nuggets met 
with ill the gold-bearing quartz- veins (usually from about ^ dwt. to 
J oz., though occasionally as much as 12 oz., or even 13 lbs.), the 
upper portions of the veins, now ground down into gravel, were 
probably richer in gold (as formerly suggested) than the lower parts, 
now remaining. As far as actual mining experience sliows, some of 
the “ quartz-reefs” in Victoria prove as rich in gold at a depth of 
200, 230, and 400 feet as at the surface ; the yield, however, fluc- 
tuates at any depth yet reached. According to the author’s latest 
observations, the gold- drifts, and their accompanying basaltic lavas, 
are of Pliocene and Post-pliocene age. Miocene beds occur at 
Corio Bay, Cape Otway coast, Murray basin, and Brighton j and 
Eocene beds on the east shore of Port Philip, Muddy Creek, and 
Hamilton. Two silicitied fossils (Encliinoderm and Coral), thought 
by Professor M'Coy to be of Cretaceous origin, have been found in 
the gravel near Melbourne. 

This letter also contains some remarks on the probability of some 
of the coal of Eastern Victoria being of “ Carboniferous” age,— on 
the occurrence of Silurian fossils in the rocks of all the gold-dis- 
tricts, — on the newly-discovered bone cave at Gisborne, about 
twenty-five miles north of Melbourne, — and on the progress of the 
Geological Society of the colony. 


AUSTRALIAN GOLD. 

Professor Tennant has exhibited at the Royal Institution all 
unusually large and beautiful lump of native Gold brought from the 
Oingomer Diggings, 120 miles from Melbourne. When melted 
(August 4, 1858,) it yielded 69051. 12s. 9il. The amount of gold 
received from Australia was : in 1855, 125 tons ; 1850, 147 tons ; 
and in 1858, 106 tons. 

GOLD-FIELD OF BALLARAT. 

Mr. H. Rosales, in a communication to the Geological Society, 

Q 2 
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describes the position of the quartz-lobes (the matrix of the gold) in 
the schists of the hill-ranges, from whence originate the numerous 
auriferous gullies, fonning eventually several channels (charriages), 
and the different courses of the old gold-bearing streams, which gra- 
dually passing to lower levels, reach the great areas of basalt, under 
which they continue their hidden course. To illustrate these 
points, the author has prepared and sent a MS. map of the district 
from beyond Buninyong to Creswick, on which the granite, basalt, 
schists, and quartz-lodes were shown, as well as the gold- channels, 
gullies, runs, leads, &c., connected with which ninety- six named 
spots or diggings were carefully indicated. 


THE COAL-FORMATION AT AUCKLAND, NEW ZEALAND, 

Mr. Henry Weekes, in a communication to the Geological 
Society, says : — This district is formed of stratified sandy clays, of 
tertiary age ; they vaiy in colour from wliite to light-red. The 
white clays contain beds of lignite, varying from a few inches to 
several feet in thickness. Sections of these beds are exposed along 
the banks of most of the tidal inlets with which the district abounds. 
In some places, near the hills, the lignite is seen to rest on trap- 
rock ; elsewhere a shelly gravel underlies it. 

At Campbell’s farm a whitish sandstone lies on the lignite, and 
at the junction is hardened, and contains ironstone-nodules : these, 
when broken, yield remains of exogenous plants. A fossil resin is 
found abundantly in the lignite. On Farmer’s land the lignite is 
16 feet thick, including a little shale ; at Campbell’s it is 7 feet thick, 
but thins away. There is some iron-pyrites in the lignite, but noS 
sufficient to deteriorate its value as a coal. Similar coal has been 
found at Muddy Creek to the N. W. ; at Mokau, about 100 miles to 
the south ; and near New Plymouth. 

The Auckland tertiary beds are everywhere broken tlirough by 
extinct volcanoes, varying from 200 to 800 feet in height. The 
craters are generally scoriaceous, in a perfect condition, with a de- 
pression of the rim usually to the north or east. Tliere are also 
around the district other volcanic hills, rounded, scoriaceous, 
more fertile than the craterifonu hills, and apparently of an older 
date. 


COAL IN SOUTH AFRICA. 

Mr. It. Thornton has communicated to the Geological Society a 
paper “ On the Coal found by Dr. Livingstone at Tete, on the 
Zambesi, South Africa.” Mr. Thornton states that this coal is 
free-burning ; showing no tendency to cake ; containing very little 
of either sulphur or iron, a large proportion of ash, but only a little 
gaseous matter. The result of the trial (made in the steam-launch) 
of this coal, and its appearances, favour, in the author’s opinion, 
the idea that the coal, when taken from a deeper digging (that 
which Dr. Livingstone had sent wms collected at the surface of 
the gi*oimd), will probably contain less ash and a little more gaseous 
matter. 
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OSSIFEROUS CAVERNS AND FISSURES OF DEVONSHIRE. 

Mr. Pengelly, F.G.S., fias read to tb© Royal Institution a 
paper, in which, after noticing the caverns whioli abound in the 
limestone districts of Devonshire, he proceeds to detail the re- 
cently-discovered cavern on Windmill Hill, Brixham, found by 
some workmen, in digging for the foundation of a building, in 
January, 1858 : they came upon a hole, at tirst only the size of a 
man’s hand, but which soon became large enough to permit Mr. 
Philp, proprietor of the ground, to enter. He proceeded as far as 
fifty feet, and brought out bones, of which he forthwith made an 
e«liibition, and thereby attracted the attention of local geologists. 
The cavern was speedily visited by Sir R. I. Murchison, Drs. Fal- 
coner and Percy, IVofessor Ramsay, Mr. Prestwich, and other emi- 
nent geologists. The Royal Society granted lOOZ. as a contribution 
towards the expense of a scientific exploration of the cavern ; addi- 
tional sums were quickly subscribed ; and a committee was formed 
to arrange and direct the course of proceeding. 

Mr. Pengelly described the structure and formation of the cavern, and the 
mode of exploration adopted ; and stated that there had heeti discovered in it a 
very considerable number of bones of animals, extinct and recent (the rhino- 
ceros, ox-tribe, horse, cave-bear, hyaena, Ac.), and also several well-marked 
specimens of the objects commonly known as “ flint knives,” and which are 
generally considered to be of human manufacture. Similar articles had also 
been found in Kent’s Cavern, in a corresponding situation, namely, in the “ bone- 
earth,” with the bones of extinct and recent animals, beneath the floor of sta- 
lagmite. Many fossils from the Oreston llssures were placed on the lecture- 
table ; and on the wall were suspended diagrams of the ground plan of the 
Brixham cavern, Ac. 

Mr. Fengeily briefly explained his views on the probable origin of caverns in 
general, and of the Brixham cave in particular ; wliieh he referred to, — Ist, The 
production of a line of fractures; 2 ikI, The chemical action of acidulated water, 
tlirough such friictures ; 3rd, The mochauicul action of ruuniag water charged 
with rock dc^bris, Ac. 

With respect to the chronology of the cavern and its contents, the speaker 
referred to the remains of the great herhivora, as evidences of the place having 
had a tropical or sub-tropical climate at the time of these deposits, and con- 
sidered that whatever was the antiquity of the bone-earth in the cavern, the 
human period is as ancient. He thought that many facts concur to suggest a 
re-investigation of the antiquity of the human race; and ho also considered it 
highly desirable to organize a system for the general exploration of caverns. 

In the course of the lecture, Mr. Pengelly alluded to the various papers which 
had been published on the Devonshire caverns, viz. : Mr. Whidbey’s Description 
of the Fissures at Oreston, near Plvmouth, in the Philosophical Transactioits for 
1817. A p^er on the Yeuhujdon Caverns, by Lieutenant-Colonel Mudge, read 
before the Geological Society of London, March 23, 1836 ; Mr. Austen's paper 
on the Bone Caverns of Devonshire, read before the Geological Society, March 
25, 184(0 ; and the Rev. Mr. McEnery’s Cavern Researches^ being principally 
a memoir of Kent’s Cavern, which was long supposed to be lost, but recently 
discovered and published by Mr. Vivian, of Torquay. 

(For Mr. Pengelly’s previous account of the Brixham Cavern, 
with Professor Owen’s remarks upon the discovery, see Year-Book 
of Facts^ 1851),. p. 266.) 

Mr. Prestwich has also briefly described the Brixham Cave, as 
having been traced along three large galleries, meeting or intersect- 
ing one another at right angles. Numerous bones of lihinoceros 
tickorhinuSf Bos, Equm, Ctrvm taranduSf Ursus ejfcelom, and 
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EycBna ha^e been found : and several flint instruments have been 
met with in the cave-earth and graver beneath. One, in particular, 
was found beneath a flne antler of s, Heindeer and a bone of tkm 
Cave-bear, which were imbedded in the superflcial stalagmite in the 
middle of the cave* 


CANADIAN CAVERNS. 

Bn. Gr. Gibb has communicated to the British Association a paper 
in which he described thirty distinct series of cavernous localities 
existing throughout the province of Canada. These were divided 
into two classes, the first comprising caverns which are at the pre- 
sent time washed by the waters of lakes, seas, and rivers, including 
arched, perforated, flower- pot, and pillai-ed rocks, which have at 
one time formed the boundaries or walls of caverns, and all of them 
the result of aqueous action. The second comprised caverns and 
subterranean passages which are situated on dry land, and not 
attributable to the same cause in their origin. Amongst the more 
remarkable which w^ere noticed w^ere the arched rocks at Perc^, 
Gaspe ; the flowerq)ot rocks of the Mingan Islands ; the basaltic 
caverns of Henley Island, which the author represented as minia- 
ture Fingal's Caves ; empty basaltic dykes of Great Mecattina 
Island — these are of great magnitude, and probably the most re- 
markable things of the kind as yet known ; Boucliette’s Cavern in 
the county of Kildare, consisting of five or more caverns or galleries, 
ininning one hundred and ninety-fivefeet in the limestone rock ; the 
Mono and Eramosa caverns, represented as belonging to a great 
series, some of them of huge dimensions, existing in the Niagara 
limestone rocks, running from the western end of Lake Ontario 
northwards to the Georgian Bay ; the subten’anean passages of the 
great Manitoulin Island, Lake Huron ; and Murray's cavern and 
subterranean river, on the Bonne-ch^re, Ottawa. In none have 
animal remains been found so far, unless in one instance, in Colqu- 
boun’s Cavern, Lanark ; and they were presumed to belong to a 
species of large deer, but were transmitted to the late Dr. Buckland 
for examination thirty years ago. Not a single object, such as a 
flint arrow-head, or spear, used by the ancient inhabitants of the 
country, was observed in any of them. Several plans, drawings, 
and sketches accompanied the author’s paper ; the geological posi- 
tion of every cavern was con-ectly laid down, and nearly all were 
found to occur in limestone rocks. 


PROFESSOR OWEN ON FOSSIL MA>rMALB. 

Professor Owen has delivered at the Royal Institution a most 
interesting series of lectures “ On P'ossil Mammals, '' which he thus 
impressively concluded : — 

“ Taming from ft retrospect into past time to the prospect of time to come,— • 
ftnd I have received more thim one inquiry into the amount of prophetic insight 
imparted by Pakeontology — I may crave indulgence for a few words, of more 
sound, perhaps, than signilicance. But the reflective mind cannot evade or re^ 
siflt the tendency to speculate on the future course and ultimate fate of vital 
phenomena in thia jdaoet. There seeme to have- been a time when life was not ; 
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ther€ mfty, therefore, b«e a period tvhen it will oeaao to be. Oar most aoari^’ 
epeoulations Rtiil shovr a kiiiaUip to our nature ; w© see the elt»ment of finality 
in so much that we haye ooffnizance of, that it must needs njinffle with our 
thoughts, and bias our concmsiona on many things. The end of the world hai 
been pr^ented to man’s mind nnder divers aspeota :*-«as a general confla(^< 
tion ; as the same, preceded by a millennial exaltation of the world to a Paara* 
^aiacal state, — the abode of a higher and blessed race of intelligences. If the 
guide-popt of PalsBontology may seem to point to a course ascending to the con- 
dition of the latter speculation, it points but a very short way, and in leaving 
it we fln<l ourselves in a wilderness of ooujecture, where to try to advance is to 
find ourselves ‘ in wandering mazes lost.’ 

“ With much more satisfaction do I return to the legitimate deductions from 
the phenomena we have had under review. 

** In the survey which I have taken in the present course of lectures of the 
genesis, succession, geographical distribution, alUnities, and osteology of th& 
mammalian class, if I have succeeded in demonstrating the perfect adaptation 
of each varying form to the exigencies, and habits, and well-being of the spe- 
cies, I have fultllled one object which I had in view, viz., to set forth the benefi- 
cence and intelligence of the Creative Power. If I have been able to demon- 
strate a uniform plan pervading the osteological structure of so many diversified 
animated beings, I must have enforced, were that necessary, as strong a con- 
viction of the unity of the Creative Cause. If, in all the striking changes of 
form and proportion which have passed under review, vs e could discern ouly tho 
results of minor moditleations of tho same few osseous elements, — surely wo 
must be the more strikingly impressed with the wisdom and power of that 
Catise which could produce so much variety, and at the same time such peiieot 
adaptations and endowments, out of means so simple. For, in what have those- 
mechanical instruments, —the hands of tho ape, the hoofs of the horse, the flna 
of the vrhale, the trow'ela of the mole, the wings of the bat,— so variously 
formed to obey tho behests of volition in denizens of different elements — in 
what, I say, have they differed from the artificial instruments which we ourselv©» 
plan with foresight and calculation for analogous uses, save in their greater 
complexity, in their perfection, audin the unity and simplicity of the elemonta 
which are modified to constitute these several locomotive organs ? Everywhere 
in organic nature we see the means not only subservient to an end, but that end 
aooompUshed by the simplest means. Uence we are compelled to regard the 
Great Cause of all, not like certain philosophic ancients, as a uniform and qui- 
escent mind, as an all-pervading anima mu7idi, but as an active and anticipating* 
intelligence. By applying tho laws of comparative anatomy to the relics of 
extinct races of animals contained in and characterizing the diffeTeut strata of 
the earth's crust, and corresponding with as many epochs in the earth’s history, 
we make au important step in advance of all preceding philosophies, and are 
able to demonstrate that tho same iiervading, active, ana beneficent intelligence 
which manifests His power in our times, has also manifested His power in times 
long anterior to the records of our existence. But we likewise, by these inves- 
tigations, gain a still more important truth, viz., that the phenomena of the 
world do not succeed each other with the raechauical sameness attributed to 
them in the cycles of the Epicurean philosophy ; for we are able to demonstrate 
that the diflerent epochs of the history of the earth were attended with corre- 
sponding changes of organic structure ; and that, in all these instances of cliange, 
the organs, as tar as wo could comprehend their use, were exactly those best 
suited to the functions of the being. Hence we not only show intelligence evok- 
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of universal matter, lead to the unequivocal conviction of a great First Caus^, 
which is certainly not mechanical. Unfettered by narrow restrictions,— unchecked 
by the timid and unworthy fears of mistrustful minds, clinging, in regard to mere 
physical questions, to beliefs, for which the Author of all truth has been pleased 
to substitute knowledge,— our science becomes connected with the loftiest of 
moral speculations j and I know of no topic more fitting to the sentiments with 
which I desire to conclude the present course. If I believed, — to use the language 
of a gifted contemporafy, — that the imagination, the feelings, the active intellec- 
tual powers, bearing on tho business of life, and the highest capacities of our 
nature, were blunted and impaired by the study of physiological and pakeontolo- 
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gical phenomena, I shotild then regard our science as little better than a mora, 
sepulchre, in which, like the strong man, we were burying ourselves and those 
around us in ruins of our own creating^ But surely we must all l>elieve too firmly 
in the immutable attributes of that Being, in whom all truth, of whatever kind, 
finds its proper resting-place, to think tliat the principles of physical and moral 
truth can ever be in lasting coUisiou.** 

“FOSSIL LIGHTNING.’’ 

Dr. G. Gibb haa communicated to the Geological Journal a paper 
on “Fossil Lightning,’’ better known as Fulgurites — a term used by 
mineralogists to designate a condition resulting from the lightning’s 
flash ages gone by. Professor Owen uses the expression in his lec- 
tures on fossil birds, when speaking of the various modes in which 
the evidence of evanescent things become recognisably preserved in 
rock, as illustrated by meteoric phenomena, footprints, soft and 
soluble plants, and animals. Dr. Gibb has discovered examples of 
such bodies on the surface of the flagstones which form our pavements, 
in specimens of rock from Canada, and in various otlier places. 

REPTILIAN REMAINS. 

A PAPER has been read to the British Association “ On the newly- 
discovered Keptilian Remains from the neighbourhood of Elgin,” by 
Professor Huxley. Having I’eceived specimens of sandstone con-, 
taining what he considered traces of reptilia, in order to work out 
the problem of their character, lie was put in communication with 
Mr. Duff and the Rev. Mr. Gordon, but for whose efficient co-opera- 
tion his labours must have been in vain. He was fortunate to obtain 
specimens containing impressions which led him to conclude it was a 
reptile, and not a flsh. He next obtained impressions in the sand- 
stone of what appeared to have been once a bone, resembling the 
bony plates of an alligator, from which he came to the conclusion 
that the reptile was one of the crocodilian species. Looking for 
further coincidence, he had received a fossil, which Professor 
Agassiz had declared the most extraordinary he had ever seen ; 
and a cast taken from it appeared to represent the tail of the old 
reptile. He then had a ca.st taken from a fossil having a most 
extraordinary cavity in it, which appeared to be its dorsal vertebrae ; 
&om another specimen he got a piece of vertebra, such as support 
the hips in crocodiles ; and he, too, got a bit of sandstone having 
an impression of vertebrte, with marks peculiarly characteristic of 
the neck ; and to ascertain what the teeth or head was like, they 
bad obtained a piece of stone with the impression of an upper jaw 
and a series of teeth, essentially resembling those of a crocodile, 
and from these and other traces he came to the coi^clusion that it 
had been a crocodilian reptile allied to the Dinosaurian series, but 
presenting various points of difference from all existing or fossil 
epecies, and that the period of its existence must have been that 
presented the green sandstone. He also gave an aegount of 
the impressions in other pieces of sandstone — which Mr. Gordon 
bad sent him — indicating another reptile, with curious palatal 
teeth, which in honour of the Rev. Mr, Gordon, he called i/y- 
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^erodapedon Qordoni. He also received two bits of rock, one con- 
taining a reptilian impression like a staganolepis. 

Professor Owen said no one could fail to be impressed with the ex- 
treme minuteness and accuracy with wliicb Professor Huxley had 
examined the facts, and with the clearness with which the facts had 
been described ; and still more with the accuracy and soundness of 
the deductions which Professor Huxley had made. The paper read 
afforded very instructive evidence of the value of the law of correla- 
tion of structure ; because, at the last meeting of the British Associa- 
tion at Leeds, he had arrived at the conclusion, from observing a 
portion of the bone then exhibited, that these specimens were rep- 
tilian in their nature, and had published that opinion in an article in 
the Eiicyclopcedia Britannica. He concurred entirely with the con- 
clusions which Professor Huxley had drawn from a more complete 
view of those bones. He now for the first time began to feel that 
the evidence of tlie structure of the cranium was most interesting, 
and necessary to be made known before they had a complete and 
satisfactory iJeii of the nature of the staganolepis. 


REPTILIAN EGGS. 

Professor Buckman has read to the Geological Society, a paper 
“ On a Group of suppose<l Reptilian Kggs [OoiU/tes Batkoulcce) 
from the Great Oolite of Cirencester.” Tim specimen referred to 
was obtained by Mr. Dalton from the Harebushes quarry near 
Cirencester, and presents evidence of a compact cluster of eight 
oval bodies (each about two inches long and one inch across) in a mass 
of oolitic rock. These oval bodies being equally rounded at tho 
ends, and in this differing from birds’ eggs, the author thinks that 
they must have been the eggs of a reptile. The egg-shells were very 
tliin, have been here and there puckered by pressure, and are more 
or leas occupied with calc- spar. 

dura den and its fossil fishes. 

The Rev. Dr. Anderson has read to the Geological Society, a 
paper ‘‘ On the Yellow Sandstone of Dura Den and its Fossil 
Fishes.” The author described the sedimentary strata in the 
vicinity as consisting of (in ascending order)- 1. Grey sandstone, the 
equivalent of the Carmylie and Forfarshire flagstones, with CepUa- 
laspis and Pterygotus, 2. The red and mottled beds, such as those 
of the Carse of Gowrie, and the Clashbennie zone with Iloloptyckius 
nohilissimus, Phyllolepis concentricuSy and GlyptoLepis elegans. 3. 
Conglomerates, marls, and cornstone, with few and obscure fossils. 
4. The Yellow Sandstone, rich in remains of Iloloptychius and 
other fishes, and about 300 or 400 feet in thickness. This sand- 
stone is seen to rest unconformably on the middle or Clashbennie 
flerjes of the Old Red at the northern opening of the Den, and at 
the southern end is unconformably overlaid by the carboniferous 
rocks. It is also exposed beneath the lower coal-series of Cults^ 
the Lomonds, Binnarty, and the Cleish Hills. It is seen also in 
Western Scotland (Renfrewshire and Ayrshire), and also in Ber- 
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wiokshire and elsewhere in the seuth, with its PteriohthyAxi 
Holoptychian fossils. In the author’s opinion it is entirely distinct 
from the “ Yellow Sandstone” of the Irish geologists. 

At Dura Den the yellow sandstone in some spots teems witk 
fossil fish, especially in one thin bed. In 1858 a remarkably fine 
Moloptychius Andersoni was met with^ and this, with many 
other specimens, fully bears out Agassiz’s conjectures for completing 
the form and details of the fish where his materials had been insu& 
ficieut. 


ELEPHANT KEMAIN8 AT ILFOBD. 

Mr. A. Beady has communicated to the British Association, 'a 
paper on this discoveiy. The first fossil (says Mr. Brady) to which 
I wish to direct attention is the tusk of an enormous Mammoth^ 
which was discovered about two years since. It was lying on its 
side, about 14 feet below the present surface of the soil ; and I had 
the honour of inviting Sir Charles Lyell, and other eminent 
geologists, to see it before it was disturbed. It belonged to an 
animal of the species Eleplias primogeneus^ and is identical with the 
Siberian mammoth, and, I believe, with the one found in Behring’s 
Straits. The tusk was decayed at each end, the extremities being 
gone, but the part preserved was over 9 feet long, and of proper* 
tionate bulk. Some idea may be formed from this of the huge size 
of the animal of which it formerly formed a part. It was very 
much incurved, being so much bent back that the bone was not 
more than 4 feet 2 or 3 inches across in any part. Owing to the 
nature of the soil, the whole tusk was very friable, most of the 
gluten of the ivory being decayed, so that great care was required 
in moving it to prevent it falling to pieces. This was done in the 
usual manner by the authority of the British Museum, to whom, by 
permission of Mr. Curtis, I presented the fossil ; it was, however, I 
regret to say, much damaged by removal, notwithstanding the care 
bestowed. It was nearly a year afterwards before any more bonea 
were found. I then obtained a large tibia, and two molar teeth, 
probably belonging to the same animal, as they were not a great 
way from the tusk. One of the latter was very large, weighing 
about 12 lb., though, fcom long use, much worn. From this I infer 
that the mammoth to which it belonged must have been of great 
age. About the same time, I obtained several bones of a large 
rhinoceros. These, from their more compact nature, were lee* 
decayed ; and the tibia and one side of the jaw were very perfect^ 
several teeth being in situ. The other half of the jaw was smashed 
by the workman’s pick before I saw it ; but I saved several teeth. 
Like those of the mammoth, they weie very much worn. Two of 
them I gave to the College of Surgeons. Hie rhinoceros has been 
referred to the genus Leptorhinus. Associated with these remain* 
were some of the bonea of a large ox, the horns and skull of which 
were very perf’ect, with sevei*al teeth in situ. There were ai«>' 
turned up, within the last month or two, some bones of a larga 
ruminant, which I believe to be of the Minocero, or Iiish elk ; but I 
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liave not yet been able to get them exhibited. About thirty years 
since^ the late Dr. Buckland discovered the bones of a mammoth in 
this locality ; and about the same time the late Mr. Gibson ob- 
tained the beautiful collection of bones now in the Royal College of 
Sui^eons. Associated with the remains of those giants of ancient 
days are the skulls of Planorbis, Mico, Cyclon, Paludina, &c. And 
there are now living in the Roden, and other tributary brooks in tbe^ 
neighbourhood, the lineal descendants of these fossils, the ancestors 
of which enjoyed the same sunshine as the mammoth and 
rhinoceros, the aristocracy of those days. We boast not of the 
primary rocks of Scotland, but we have amongst ns, living on 
the same estate as their ancestors, the humble Paludina, Pla- 
norbis, &o. They are interesting, for they form, as it were, the 
link between the past and the present order of things. 

Sir Charles Lyell expressed his opinion of tlie very interesting 
nature of this paper, showing, as it did, how near to tlie existence 
of man on oartli those huge creatures lived ; the vegetation of their 
time being such as we are acquainted with. He did not by any 
means suggest that they were contemporaneous with man, and they 
must disabuse their minds of the opinion that anything said or 
published by the geologists was calculated to destroy any rational 
belief. They did not and could not jissert — because they had no 
evidence — that man lived 15,000 or 20,000 years ago; but they 
produced evidence to show that those creatures lived nearer to our 
own time than had been supposed ; whether at the exact chronology 
of 6000 years, or thereby, is a matter of indifference. 


PTIE3ERVATION OF FOOTPIUNTS ON THE SEA-SHOUE. 

Mr. Alexander Butson, in a paper communicated to the Royal 
Society, remarks that the impressions of the feet of birds and mol- 
luscs on wet sand were liable to be effaced by the return of the 
tide ; and that their preservation was owing to dry sand blown into 
the depressions from the shore, and again covei-ed by a layer of 
moist sand or mud by the return of the tide. In regard to tracks left 
by gasterapodous molluscs, he stated that great caution was necessary 
to disLjnguiah them from those left by Nereids ; and instanced the 
case of a foot-track of a common whelk resembling the marks mad® 
by the Crosaopodia on the Silurian slates. Whe:i the track of tlie 
whelk is filled up by the dry sand blown into the depression in the 
line of progress, no difficulty is felt in recognising it as the track of 
a gasteropod ; but should the wind blow at right angles to the track 
of the mollusc, a series of setEe-like markings will be observed to. 
leeward, caused by the dry sand adhering to the moist. In this 
instance, a geologist would naturally assign the markings to the 
impression of GraptoUtes priodorij or sapittatus ; and if the wind sud- 
denly shifted to the opposite direction, another series of setaj would 
be found on the other side of the mollusc’s track, and the observer 
would at once ])ronounce the marks due to a gigiintic Crosaopodia, 
or fringe-footed Annelide. 

The author also stated, that the so-called rain- marks found on. 
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sandstone and Silurian slates were formed by Crustacea, and that 
the cusps which geologists had supposed were the evidence of the 
force and direction of the wind during the shower, were produced 
by the wind blowing dry sand from the shore, and causing a raised 
barrier to leeward of the depression, where there was more moisture, 
and consequently more adhesion of the sand. — Edinburgh New 
Philos. Journal j No. 20. 


SUPPOSED ANTIQUITY OP THE HUMAN RACE. — FLINT IMPLEMENTS 
IN THE DRIFT. 

In the Year-booh of Facts, 1859, page 256, we detailed the 
researches of Mr. Leonard Horner in the sedimentary deposits of 
the' Nile in Egypt, which Baron Bunsen has adopted as a grand 
proof that man has existed on this earth for 20,000 years! To 
expose this sceptical fallacy, it will be necessary to repeat a portion 
of Mr. Horner’s inferences. His excavations were made at the base 
of the statue of Raineses II., at Mehahenny, on the site of ancient 
Memphis. He found an accumulation of 9 feet 4 inches of Nile mud 
upon it, and assuming “the middle of the reign of this Pharaoh' to 
be about 18C0 B.c., and adding to this 1854 (the date of Mr. H.’s 
excavation), we have 3215 years for the accumulation of 9 feet 
4 inches of sediment, and the mean rate of increase will be 3 J inches 
per century or thereabouts.” From thence Mr. Horner proceeded 
downwards with a borer, and “ at a depth of 39 feet from the surface 
of the ground, the borer brought up a fragment of pottery.” He 
triurnphantl}' adds, “this bit of pot must be held to be a record of 
the existence of man upon earth 13,371 years before 1854, if there 
be no fallacy in my reckoning.” Unfortunately for Mr. Horner 
there is a fallacy in his reckoning, and a very obvious one ; and 
moi’eover, one which no man living w'ould have had a sharper eye 
to detect than the Baron Bunsen, had the result been against his 
theory instead of in its favour. The statue at Mehahenny was 
originally one of four caryatides supporting the entrance front to the 
temple Phtha, which, like all other Egyptian temples, was built on a 
mound sufficiently elevated to prevent its ever being ovei'flowed by 
the annual rise of the Nile. This mound must have subsided in the 
earthquake which overthrew the statue. When this took place we 
bave no certain record : earthquakes are by no means uncommon in 
Egypt. We know, however, for certain that this statue was upright 
and uninjured only six centuries ago, for it is expressly and un- 
mistakeably described amongst the wonders of Memphis by the 
Arab historian Abdallatiff, who visited its ruins at that time, and 
has left us an account of them. Mr. Horner’s 9 feet 4 inches of sedi- 
ment has therefore unquestionably accumulated in less than six 
centuries instead of more than thirty. This egregious blunder is the 
pied upon which Mr. Horner makes his subsequent calculations, and 
these constitute the main prop and pillar of the Baron Bunsen’s 
assertion that man has been. upon the earth for 20,000 years. — 
(From a letter by Mr. William Osburn, author of the Monumental 
Jlistory of Egypt ^ in the Literary Gazette.) 
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Mr. Sharpe has also pointed out what he considers a fiillacy’in Mr. 
Homer’s reckoning : he argues that the surface of the ground has 
risen at the mean rate of three inches and a half in a century — not 
taking into account the probability, amounting almost to a certainty, 
that during the first two thousand years, while the city was standing, 
the embankments would have prevented any mud whatever from 
being deposited there. Mr. Sharpe argues from Mr. Horner’a 
facts that the rise of the soil at that spot had more probably been 
four times as rapid as Mr. Horner supposed — that it had all taken 
place during the last eight hundred years — and that no inundation 
whatever, and consequently no deposit, had been allowed to reach 
the foot of the statue till Memphis had ceased to be au inhabited 
city one or two centuries after the building of Cairo, 

Before us are eighteen letters upon this very interesting inquiry, 
which have been addressed to the public journals ; and papers which 
have been read to the Society of Antiquaries, the Iloyal Society, the 
Geological Society, &c. As these cuiumunications are in some 
cases lengthy, and in others mixed up with controversial proof and 
denial, refutation and disclaimer, they would occupy inucli more 
space than our Year-hooh allows ; and we prefer to quote the fol- 
lowing lucid summary of the subject by Sir Charles Lyell. 

No subject (says Sir Charles) has lately excited more curiosity 
and general interest among geologists and the public than the 
question of the antiquity of the human race; whether or no we 
have suflScient evidence to prove the former co-existence of Man 
with certain extinct mammalia, in caves or in the superficial 
deposits commonly called drift or “diluvium.” For the last quarter 
of a century, the occasional occurrence, in various parts of Europe, 
of the bones of man or the works of his hands, in cave- breccias 
and stalactites associated with the remains of the extinct hyaena, 
bear, elephant, or rhinoceros, have given rise to a suspicion that 
the date of man must be carried further back than we had here- 
tofore imagined. On the other hand, extreme reluctance was natu- 
rally felt on the part of scientific reasoners to admit the validity 
of such evidence, .seeing that so many caves have been inhabited by 
a succession of tenants, and have been selected by man as a place 
not only of domicile, but of sepulture, while some caves have also 
served as the channels through which the waters of flooded rivers 
have flowed, so that the remains of living beings which have peopled 
the district at more than one era, may have subsequently been 
mingled in such caverns and confounded together in one and the 
same deposit. 

The facts, however, recently brought to light during the systematie 
investigation, as reported on by Falconer, of the Brixham Cave, 
must, I think, have prepared you to admit that scepticism in regard 
to the cave-evidence in favour of the antiquity of man had previously 
been pushed to an extreme. To escape from what I now consider 
was a legitimate deduction from the facts already accumulated, we 
were obliged to resort to hypotheses requiring great changes in th^ 
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relativ^e levels and drainage of valleys, and, in short, the whole 
physical geography of the respective regions where the caves are 
situated — changes that would alone imjjly a remote antiquity for the 
buinan fossil remains, and make it probable that man was old enough 
to have co-existed, at least, with the Siberian mammoth. Buty in 
the course of the last fifteen years, another class of proofs has been 
luivanced in France in confinnation of man’s antiquity, into two of 
which I have pei-sonally examined in the course of the present sum- 
mer, and to which I shall now briefly advert. First, so long ago as 
the year 1844, M. Aymard, an eminent palaeontologist and antiquary, 
published an account of the discovery in the volcanic district of 
Central France, of portions of two human skeletons (the skulls, teeth, 
And bones), imbedded in a volcanic breccia, found in the mountain of 
Denise, in the environs of Le Puy en Volay, a breccia anterior in 
date to one, at least, of the latest eruptions of that volcanic moun- 
tain. On the opposite side of the same hill, the remains of a large 
number of mammalia, most of them of extinct species, have been 
detected in tufaceous strata, believed, and I think correctly, to be of 
the same age. The authenticity of the human fossils was from the 
first disputed by several geologists, but admitted by the majority of 
those w’ho visited Le Puy, and saw, with their own eyes, the original 
apecimen now in the museum of that town. Among others, M. 
Bictet, so well known to you by his excellent work on Palaeontology, 
declared, after his visit to the spot, his adhesion to the opinions pre- 
viously expressed by Aymard. My friend, Mr. Scrope, in the second 
edition of his Volcanoes of Central Frcmce^ lately published, also 
adopted the same conclusion ; although, after accompanying me this 
year to Le Puy, he has seen reason to modify his views. 

The result of our joint examination — which I believe essentially 
ooiucides with that arrived at by MM, Hdbert and Lartet, names 
well known to science, who have ^so this year gone into this inquiry 
on the spot, may thus be stated. We are by no means prepared to 
maintain that the specimen in the museum at Le Puy (which un- 
fortunately was never seen hi situ by any scientific observer) is a 
fabrication. On tlie contrary, we incline to believe that the human 
fossils in this and some other specimens from the same hill, were 
jreally imbedded by natural causes in their present matrix. But the 
rock in which they are entombed consists of two parts, one of which 
as a compact, and for the most part thinly laminated stone, into 
which none of the human bones penetrate ; the other containing the 
bones is a lighter and much more porous stone, without lamination, 
±0 which we could find nothing similai’ in the mountain of Denise, 
although both M. Hubert and 1 made several excavations on the 
Alleged site of the fossils. M. Hubert therefore suggested tome 
that this more porous stone, which resembles in colour and mineral 
composition, though not in structure, parts of the genuine old 
breccia of Denise, may be made up of the older rock broken up and 
afterwards re-deposited, or as the French say, remani, and therefore 
cf much newer date, an hypothesis which well deserves consideration * 
but I feel that we are at present so ignorant of the precise cir- 
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Cumstanoes and position under which these celebrated human fossils 
were found, that I ought not to waste time in S 2 >eculating on their 
probable mode of interment ; but simply state that, in my opinion, 
they afford no demonsti’aiion of man having witnessed the last 
volcanic eruptions of Cental France. The skulls, according to the 
judgment of the most competent osteologists who have yet seen them, 
do not seem to depart in a marked manner from the modem Euro^ 
pean, or Caucasian type, and the human bones are in a fresher state 
than those of the Elt^kous meridiortalis and other quadrupeds found in 
any breccia of Denise which can be referred to the period even of 
the latest volcanic eruptions. 

But, while I have thus failed to obtain satisfactory evidence in 
favour of the remote origin assigned to the human fossils of Le 
Puy, I am fully prepared to corroborate the conclusions which have 
been recently laid before the Iloyal Society by Mr. Prestwich, in 
regard to the age of the flint implements associated in undisturbed gravel, 
in the north of France, with the bones of elephants, at Abbeville and 
Amiens. These were first noticed at Abbeville, and their true 
geological position assigned to them by M. Boucher de Perthes, in 
1849, in his AniiquiUs CeltiqueSy while those of Amiens were after- 
wards described in 1855, by the late Dr. Rigollot. For a clear 
statement of the facts, I may refer you to the abstract of Mr, 
Prestwich’s Memoir, in the proceedings of the Iloyal Society for 
1859, and have only to add that I have myself obtained abundance 
of Flint Implements (some of which are laid upon the table) during 
a short visit to Amiens and Abbeville. Two of the worked flints of 
Amiens were discovered in the gravel-pits of St. Acheul— one at the 
depth of 10 and the other of 17 feet below the surface, at the time 
of my visit ; and M. Georges Pouchet, of Rouen, author of a work 
on the Races of Man, who has since visited the spot, has extracted 
with his own hands one of these implements, as Messrs. Prestwich 
and Flower had done before him. The stratified gravel resting im- 
mediately on the chalk in which these rudely- fashioned instruments 
are buried, belongs to the post-pliocene period, all the freshwater and 
land shells which accompany them being of existing species. The 
great number of the fossil iostrunients which have been likened to 
hatchets, spear- heads, and wedges, is truly wonderful. More than 
a thousand of them have already been met with in the last ten years, 
in the valley of the Somme, in an area 15 miles in length. I infer that 
a tribe of savages, to whom the use of iron was unknown, made a 
long sojourn in ,this region ; and I am reminded of a large Indian 
mound, which I saw in St. Simond’s Island, in Georgia — a mound 
ten acres in area, and having an average height of five feet, chiefly 
composed of cast-away oyster-shells, throughout which arrow-heads,, 
«tone-axea, and Indian pottery are dispersed. If the neighbouring 
river, the Alatamaha,^or the sea which is at hand, should invade, 
aweep away, and stratify the pontents of this mound, it might pro- 
duce a veryanalogous accumulation of human implements, luimixed, 
perhaps, with human bones. Although the accompanying shells are 
of living species, I believe the antiquity of the Abb^eville and 
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Ainiensi flint instrumentR to be g^reat indeed, if compared to the 
times of history or tradition. I consider the giavel to be of fluvia* 
tile origin ; but I could detect nothing in the structure of its 
several parts indicating cataclysmal acjion — nothing that might 
not be due to such river- floods as we have witnessed in Scotland 
during the last half-century. It must have required a long period 
for the wearing down of the chalk which supplied the broken flints 
for the formation of so much gravel at various heights, sometimes 
100 feet above the present level of the Somino, for the deposition of 
fine sediment, including entire shells, both terrestrial and aquatic, 
and also for the denudation which the entire mass of stratified drift 
has undergone, portions having been swept away, so that what 
remains of it often tenninates abruptly in old river cliffs, besidea 
being covered by a newer unstratified drift. To explain these changes, 
I should infer eonsideralde oscillations in the level of the land in that 
part of France — slow mpveraents of upheaval and subsidence, derang* 
ing but not wholly displacing the course of the ancient rivers. 
Lastly, the disappearance of tlie elephant, rhinoceros, and other 
genera of quadrupeds now foreign to Eurojje, implies, in like manner, 
a vast la})se of ages, separating the era in which the fossil imple- 
ments were framed and lliut of the invasion of Gaul by the Homans. 

It may, however be interesting and useful to those wlio wish to 
follow the controversy, first to enumerate the papers just refened 
to, and glance at their salient points : — 

1. Mr. Prefitwich*8 papqr read to tlio Koyal Society, May 26th, and reported in. 
the Proceedings.'* The author confines himself to the corroboration of the 
facts : — 

That the flint-iirmkments arc the work of man. 

That they were found in undisturbed ground. 

That they are associated with the I'enuiiu.s of extinct Mammalia, 

That ttie period was a late geological one, and anterior to the surface assuming 
its present outline, so far as some of its minor features are concerned. 

lie does not, however, consider that the facts, as they at present stand, of 
necessity carry back Man in i)a8t time more than they bring toruard the great 
extinct Mammals towards our own time, the evidence having reference only to 
relative, and not to absolute time ; and he is of opinion that many of the later 
geological changes may have been sudden or of shorter duration than generally 
considered. In fact, from the evidence here exhibited, and from all that ho 
knows regarding drift phenomena generally, the author sees no reason against 
the conclusion that this period of Man and the extinct Mammals — supposing 
their contemporaneity to be proved— was brought to a sudden end by a tempo- 
rary inundation of the land ; on the contrary, he sees much to support such a 
view on purely geological considerations. 

2. A Letter from Mr. John Evans, F.S.A. and P.G.S., regarding these irnple- 
menta fVom an antiquarian rather than a geological point of view, and dividing 
them into three classes 

Flint flakes— urrow-boads or knives. 

Pointed weapons truncated at one end, and probably lance or spear heads. 

Oval or almond-shaped implements with a cutting edge all round, possibly used 
as sling-stones or as axes. ^ 

Mr, Evans points out that in form and workmanship those of the two Iasi 
classes differed essentially from the imiilements of the so-called Celtic period^ 
which are usually more or less ground and polished, and cut at the wide and not 
the narrow end ; and that, bad they been found under any circumstances, they 
must have been regarded as the work of some other race than the Celts or known 
aboriginal tribes. He fully coucurs wiih Mr. Prestwich, that the beds of dril't in 
which they were found were entirely undisturbed. 
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3. “ Obecrvations on the Discoverer iu various Localities of the Eemains of 
Human Art mixed with the Donea of Extinct Kaces of Animal^” read to the 
Eoyal Society by Mr. Charles Babbage, M.A. 

Mr. Babbage’s explanations chiefly relate to the caves in Sicily visited by Dr. 
Falconer, and are illustrated with diagrams. Mr. Babbage, in conclusion, ob- 
serves that the remains of human art being found imbedded with bones of ex- 
tinct races of animals in deposits of ancient gravel, admitting the existence 
of those animals to have been contemporaneous with the original distribution of 
the gravel, it by no means certainly follows that the race of man was coeval with 
them. For the remains of man and his rude arts might occur on the surface of 
that gravel long ages after the extiuctiou of those races of animals. Several 
causes might produce their mixture ; — «. A vast lake bursting its barriers by 
erosion, or by an earthquake, might carry before it in its impetuous course the 
superflcial remains of man, mixed up with gravel containing the bones of the 
extinct races of animals, and deposit them over a large area of land at a lower 
level, h. The change of the course of a river, or of a branch of its delta, might 
produce the same mixture of the remains of two distinct and far distant ages. 
Jtt might, by the clearing out of its new channel, carry off the gravel and the 
remains of extinct animals, and deposit them, mixed up with specimens of human 
art, on spots which, after a f(*w centuries, might again reappear as dry land, 
e. A narrow pass, the outlet of a stream of water, might be stopped up by the 
avalauehos falling from a glacier after a severe winter ; and the JuJee formed by 
the stream might thus periodically rise, until the pressure broke through the 
barrier, d. Amongst the phenomena occurring duriug earthquakes, it has been 
observed that large cracks have suddenly opened and as suddenly closed, either 
immediately or shortly after. During these momentary or temporary openings, 
the remaius of the arts of man, and even man himself, may have dropped into the 
chasm. Under such circumstances, remains of man and his arts might occur in 
formations of any date. 

Mr. Babbage is satisfied that tho flint-instruments have been worked by human 
hands, from his examination, many years ago, of the mode of making gun-flints. 
Mr. Babbage attaches much importance to Dr. Falconer liuding most of the 
bones belonging to the hippopotamus, and those in enormous numbers^ upon 
which he founds two conjectures, one dependent on the subsidence of the land, 
the other upon the rising of the waters. Mr. Babbage says : — The conclu- 
sion to which these remarks lead, is that whilst wo ought to be quit© pre- 
pared to examine any evidence which tends to prove the great antiquity of 
our race, yet that if the facts adduced can be explained and accounted for by the 
operation of a few simple and natural causes, it is unphilosophical to infer tho co- 
existence of man with those races of extinct animals. 

4. The paper by Mr. Evans, of Nash Mills, read to the Society of Antiquaries 
on June 2ud, detailing facts which prove, almost beyond controversy, the simulta- 
neous deposition of instruments worked by the hand of man, with bones of the 
extinct mammalia in the di-ift of the Postpliocene period. Whether the age of 
man’s existence upon the earth is to be carried back far beyond even Egyptian 
or Chinese chronology, or that of the extinct elephant, rhinoceros, and other 
animals brought down nearer to the present time than has commonly been 
allowed, must remain a matter for conjecture. Thus much appears nearly indis- 
putable That at a remote period, possibly before tho separation of England 
from the Continent, this portion of the globe was densely peopled by man ; that 
omplemeuts, the work of his hands, were caught up together with the bones of 
the extinct mammalia, by tlu» rush of w’ater through whoso agency the gravel 
beds were formed ; that above this gravel, in comparatively tranquil fresh water, 
thick beds of sand and loam were deposited, full of the delicate shells of fresh- 
water moUusca ; and that where all this took place, now forms table-land on the 
eummit of hills nearly 200 feet above the level of the sea, in a country whose land 
is now stationary, and the face of which has remained unaltered duriug the whole 
period which history or tradition embraces. ^ In conclusion, Mr, Evans suggested 
a careful examination of all beds of drift in w'hich elephant remains hj^ beep 
found, with a view of ascertaining the co-existence with them of these flint-imple- 
ments, and stiU further illustrating their history. 

6. A Letter in the Athenceum, Ko. 1651, from Mr. Thomas Wright, the eminent 
tmtiquary, who considers the great number of these implements found together 
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as against the coneltHlions of Kr.Prestwich and Mr. Evans ; nor does Mr. Wright 
believe these sa-called :fliiat implements to be the vrork of men’s bands ; they do- , 
not at all resemble the flint implements ascribed to the Celtic period, and their 
forms might have been produced naturally by a violent and continued gyratory' 
motion, perhaps in vrater, in which they were liable to be struck by other bodies 
In the same movement : agencies have, no doubt, been at work, both during and 
sinoe the geological period, of which we are ignorant. 

6. A letter from Mr. R. Cull, in the Athenffum^ No. 1662, who says If 
geologists indorse the reported opinion of Mr. Prestwich, they will have to show 
hbw it is that no osseous remains of mankind are found, while his works of art 
abound in the drift. It appears easier to belieA'e that these flints are not fashioned 
by art, than to believe that they are, with the antiquarian geological diliioulties 
connected with it.” 

7. Mr. Evans’s reply to Mr. Wright (Athenccum, No. 1652), maintaining the 
flint-implements to he the work of men’s hands, from their uniformity of shape* 
correct outline, and sharp cuittiug edges and points ; adding, that they do not 
occur in eqtial abundance throughout the particular formation of drill in which 
they have been found. 

8. A letter from Mr. A. C. Ramsay, contending that'these flint-hatchets are as 
clearly works of art as any Shefliekl thwittle, and could not have been produced 
by the action of running water, or waves on a beach, which remove not give 
asperities. Their position in the drift is testified by various independent oiBoers, 
French and Englisn. (See Athenaiumf No. 1656.) 

0. In Er. Anderson’s paper, rend to the British Association, the skulls of 
Amiens and Abbeville, the remains in the caverns of Torquay, and those in Sicily, 
the flint weapons in veined limestone in Caiitire, and the ai*row-heads with 
elephant remains in Suflblk, were successively brought under review — the solution 
of all these given by Dr. Anderson being, that from the action of petrifying springs 
the subsidence of tracts of country, the falling-in of the rows of caverns, the 
undermining of olifl's and headlandls, the superficial soil is in crusted or buried 
beneath the strata on which it was originally superimposed. Ho saw no evidence 
deduoible from the superficial drifts to w arrant a departure from the usually 
accepted data of man’s very recent introduction upon the earth. 

10. Mr. Wickham Flower’s “Observations on a flint-implement recently dis- 
covered in a bed of gravel at St. Acheul, near Amiens,” read to the Geological 
Society. The slight elevation of the chalk at 8t. Acheul is composed of 
water- worn ehnlk -flints, and is about 10 feet thick ; above it is a thin band of sand, 
surmounted by sandy beds (6 feet 6 in.), and brick-earth (11 feet 9 in.). In tho 
OTavel the remains of elephant, horse, and deer have been found, with laud and 
fresh -water shells of recent species. From the gravel Mr. Flower dug out a flint- 
implement, shaped like a spear-head, at about 18 inches from tho face of the pit, 
and 10 feet from the surface of tho ground. Mr. Flower in this communication 
pointed out eviilences to prove that this' and many other similar flint-implements 
obtained from the same gravel were really the result of human manufacture, at a 
time previous to the deposition of the gravel in its present place. Mr. Flower’s 
visit to St. Acheul was made in company with Messrs. Prestwich, Godwin-Aiistcfn, 
and Mylne, with a view to verify the discoveries made respecting the occurrence 
of flint-implements in the gravels and peat of tho Somme Valley by M. Boucher 
de Perthes, of Amiens. A large collection of osseous remains and flint-objects 
from the Grotto di Maccagnono, and others from 8an Giro, were exhibited j also 
specimens of flint-objects from Brixham Cave, the gravel of Amiens, &c., and a 
series of flint-implements from Arabia, North America, Mexico, &c. 

11. Dr. Falconer’s paper on some caves near Palermo, showing that water had 
something to do with forming these flints, is evident by the soil, or “ cavo-earth” 
in which they were buried. “ Slightly -inclined planes of phooene deposits’* 
stretch outside towards the sea, upon which the contents of the caves seem to 
have been emptied to a great extent, and the “ bone breccia” still remains. 

12. Professor Henslow’s letter to the Aikevantm, No. 1673, describing his visit 
to the celt-producing brick-pit at Hoxne, Suflblk : he supposed there must have 
been a manufactory of celts from flints, quarried from the gravel found about 
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this spot, and that many angular fragments scattered about the pit wcro drifts 
from flints employed in the manufactory. Mr. Henslow bus no doubt of the 
Homo celts being artiflcial ; but he could not meet with any evidence that in- 
feed him to believe these celts to be coeval with the pleistocene remains ob' 
tamed from the brick-earth bed. 

13. Dr. Ogden’s Letter to the Athenmum^ Ho. 1671, in which he maintains 
that these flints do not in form resemble anything which Art had ever been 
known to make ; and their forms ho attributes to the protrnctod chemistry or 
geology : as he adds Considering how ejctremely little is kaown about thu 
original formation of flints, — what solvent brought the silicic acid to its nidus in 
the chalk,— what obstacle there seized and retained it, — what crystallization it 
obeyed, sometimes furnishing the most beautiful and delicate impressions, but 
generally the most uncouth, tuberose forms, — I feel more inclined to think that 
some ilints, when subjected to the dissecting agency of corrosive liquids, under 
many complex circumstances and during incalculable time, may naturally yield 
such forms.” 

14i. Mr. Wickham Flower’s Letter to the Time.ty Nov. 18, detailing bis visit to- 
Amiens and Abbeville, satisfying him of the accuracy of Mr. Prestwich's con- 
clusions, describing the implements as the products of human labour and skill, 
nearly as sharp and clear as if made yeatord^ ; that portion of the natural sur- 
face of the flint which has not been struck on in the manufacture, being much 
water -worn, as are also the pebbles which arc found with them. Now, the sharp 
edge being retained, denotes that the forces by means of which those thinga 
were carried into their present position, were in operation but for a short period y 
and that the actual condition of the gravel in which they are found, and from 
which they are fashioned, was due to some farmer change or changes, by means 
of which these masses of flint were torn from their chalk matrix. But Mjr. 
Flower is at a loss to account for no trace of human bones or any other work of 
art being found with these implements, and for several hundreds of them being 
accumulated in a single gravel-pit. 

15. Mr. Evans’s Letter to the Times^ dated Deo. Ist, referring to the disooverr 
of implements at Hoxne in Suffolk, by Mr. John Frore, F.K.S., in 1797, which 
were precisely similar in form to those found at Amiens. The Suffolk weapons 
were then considered as implements of war “ fabricated and used by a people 
who had not the use of metms,” and Mr. Frere, by the situation in which they 
were found, was almost tempted to refer them to a very remote period indeed 
— even beyond that of the present world.” Nor was any doubt then expressed 
as to their human origin. 

16. Mr. Prestwich’s Letter to the Athenaeum, No. 1675, controverting part of 
the evidence received by Professor Henslow from the workmen at Home, but 
too lengthy for quotation. 

17. A Letter in the Times, Dec. 5th, in reply to one of Deo. 1st, as follows t— 
“ There is and has been no question as to the finding of what are called ‘ celts* 
in beds of ‘ drift.’ The difference lies between ‘ reid works of art’ and broken 
stones said to be so. They are all in * drift.’ What is ‘ drift ?’ The detritus of 
various stones or other mineralogical formations heaped or swept together by 
running or rushing waters. 

“ Some call this an alluvial deposit, some diluvial, and, again, others say there 
are both diluvial and alluvial deposits. Every geologist is aware that many such 
sedimentary deposits overlie each other in some places, and even modem eipe* 
rienoe shows how rapidly mere alluvial accumulations, such as sandbanks, bars, 
or mud, increase or alter. Those searchers after truth who would give reasons 
for their faith, and who have studied the works of Hutton, Herschef, Von Buch, 
Lyell, Murchison, Hugh Miller, M’Causland, Anderson, and many others, are 
unlikely to be superficial or prejudiced. Hod they been so, they would have 
averted their eyes . ” 

In the Athenamm, No. 1676, are fresh notices of Mr. Frere’s ** flint weapons’* 
found in 1797, which seem to be quite different from Mr. Flower’s “cats* 
tongues” {lauguee des chatt) of the Somme Valley. 

Those flint weapons, so generally — ^indeed, indisputably— considered to have 
been the rude manufacture of uncivilized men, are as similar to the present flint, 
or stone, or volcanic glass arrow-heads, axes, or knives of savages, as if made 
by them. What is more natural than that disturbed masses, iipheaved by earth- 
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quake, or broken down from cliffs by action of water, should occasionally overlie 
modern, even the most modern, formations P 

Mr. Barwin tells us of elifts in Patagonia full of fossils. Suppose such a cliff- 
face fallen down over an Indian burying»ground, and a river afterwards diverg- 
ing from its bed depositing a variety of detritus, or drift, including minerals 
from the Andes. An observer of nature who “sees sermons in stones,” and 
design in everything, need not dread investigations, nor that they will tend to 
** upset established opinions” which are correct. 

W e old folks are satisfied that there is no stronger testimony to the Biblo 
(rightly interpreted) than geological science. Let me ask you to read the first 
chapter of Genesis by the light of the fourth verse in the second chapter, to bear 
in mind that the expression “ Evening and Morning were,” or “ There were 
Evening and Morning in the first (&c.) day” (or period), may mean that the 
earth rotated on its axis all that undefined time, that we may now be in the 
period of rest from creation, the seventh, and then compare the best modern 
geological account of this earth’s successive alterations, additions, and improve- 
ments, all, every one, directly tending to prepare this world for the abode of 
man. 

IIow can Bunsen, Horner, Darwin, and others, assign at least 1-1,000 3"ears as 
the term (d‘ man’s existence on earth, while they aff'ect to deny or ignore the great 
fact which their principsl authority, “ Mauetho,” adverts to as a matter of 
notoriety— namely, a deluge, he and other heathen (so called) authorities only 
differing as to the period of that great catastrophe ? 

18. Letter from Mr. J. Wyatt, dated December 9th, to the Time*, strongly urging 
the implements to have been worked by man. Some “ have attempted to account 
for the peculiar form of these ffints by natural phenomena, by cmemical action, 
by violent action of water, by fracture' from sudden change of temperature, by 
direct igneous action on the silex and one writer “ attempts to snow by frag- 
ments taken from his glass manuiactory, that when a bubble or other imperfection 
occurs, there is tendency in glass and silex to split up into forms l^ko the so-called 
celts.” I*rr. Wyatt adds : “ When either silex or glass is fractured by the pro- 
cesses here descril)ed, it presents a sharp edge along the whole side of the frac- 
ture, but in these flint implements the edge itself is jagged, and evidently formed 
by a succession of small fractures or chippings off. lu the large ones {the 
hatched of M. de Derthes) this working is not carried on to the best or thick end, 
whicli I take to be strong evidence of design.” 


TESfPERATURE OF THE EARTH. 

Mr. Hopkins has delivered, at the Royal Institution, a lecture 
** On the Temperature of the Earth at Different Depths.” He noticed 
the observations made in diffefent parts of Europe, from which it 
appears that the temperature increases 1 deg. Fahrenheit’s thermo- 
meter, every additional 60 feet that it approaches nearer the centre 
of the earth ; and alluded to observations made in sinking a shaft at 
Monkwearmoutli to the depth of 2200 feet, and of a still deeper 
shaft at Dukinfield, near Manchester. Assuming that the tempera- 
ture continues to increase at the same ratio, geologists conclude that 
at a depth of about seventy or eighty miles the heat would be equal 
to 6000 deg., at which the hardest rock would be melted. The object 
of Mr. Hopkins was to show that such conclusions are erroneous. 
In the first place, they are founded on the assumption that the lower 
rocks possess the same power of conducting heat as the sedimentary- 
deposits on which the observations have been made ; but supposing 
the conducting power of these locks to be greater, then the increase 
of temperaiure in descending through them would be in a slower 
ratio, always supposing that the source of heat was the centi*al por- 
tion of the globe. He illustrated this position by comparing the 
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transinif?sion of heat through a thick mass, of metal and through a 
plank of wood, both being exposed to the same temperature. In 
the former case, owing to the greater rapidity with which the heat is 
conducted, the external surface, though more removed from the 
heating source, would be only of the same temperature as the outer 
surface of the thin plank of wood ; and, in penetrating through it, 
deeper spaces must be traversed to arrive at equal temperatures. 
Mr. Hopkins has undertaken a series of experiments to ascertain 
whether the primary crystalline rocks do not, in fact, conduct heat 
more rapidly than chalk, which he took as representing the conduct- 
ing property of sedimentary deposits in general. The result of 
upwards of one hundred experiments was, that the crystalline rocks 
are much better conductors of heat ; and Mr. Hopkins said he was 
persuaded from those experiments, that the conducting power of the 
lower rocks exceeds four or five times that of the upper deposits. 
He came to the conclusion, therefore, from his experiments, that the 
depth at which all bodies became fluid by heat must be three or four 
hundred miles, instead of seventy or eighty. The same conclusion 
could also be arrived at astronomically by the precession of the 
equinoxes. The periods of the changes of the position of the earth’s 
axis, which occasion tlie precession of the equinoxes, has been cal- 
culated with great care, and those calculations agree exactly with 
astronomical observations. But the calculations of the effect of the 
action of the moon’s different attraction on the nearer and more 
distant parts of the earth, which produces that phenomenon, were 
made on the assumption that the earth is a solid body, and they 
would not be correct if the interior were fluid, with the exception of 
so thin a crust as geologists suppose. Assuming, however, the crust 
of the globe to be three or four hundred miles thick, the fluidity of 
the remaining portions of the interior would not disturb the calcula- 
tions of the mathematicians ; and the conclusions which they have 
arrived at would correspond with astronomical observations and with 
physical experiments. Mr. Hopkins alluded, in conclusion, to 
objections which have been raised to his hypothesis, but he said he 
felt assured that all those objections could be satisfactorily answered. 


PBOFESSOR rOKBES ON ICE. 

A DISCUSSION on the properties of Ice took place at the late meet- 
ing of the British Association, during which Professor Forbes made 
the following statements : — He agreed with Professor J. Thomson that 
the phenomenon of regelation is only another phase of that property 
of ice which renders it viscous or plastic on the great scale ; he 
differs from him as to the explanation, at least when applied to the 
phenomena of glaciers. Professor Forbes has no wish to deny that 
in laboratory experiments, where ice is exposed to sudden and ex- 
cessive changes of pressure, the lowering of the freezing point anti- 
cipated by Professor J, Thomson may be really efficient in re- 
aggregating the fractured masses. But the view of the gradual 
fusion of ice throughout a certain small range of temperature below 
32° (as proved by M. Proaoii from his own and M. Kegnault’s ex- 
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periments) appear to him to necessitate the phenomenon of regelation 
Mrithoat any pressure at all. If 32" ho the temperature of ice in the 
-extremity of dissolution or on the point of conversion into water, 
then a solid block of ice at a thawing temperature has a sensibly 
lower temperature in its interior than at its surface ; a fact which 
Professor Jb'orbes has verified by observation. Such a block may 
indeed be conceived to be subdivided by isothermal surfaces, of which 
the exterior one only can be considered to have a temperature of 32% 
the temperature of the nucleus being, say 31" 6', or perhaps a good 
deal lower ; and the intermediate parts having taken up a portion of 
latent heat, must have an intermediate temperature. The thickness 
of this stiatum of variable temperature is perhaps not less than an 
inch, and the ice which composes it has manifestly very different 
mechanical qualities from the nucleus. It is what mineralogists call 
MCtilCf that is, easily cut and fashioned by the knife, with small 
hardness and little fragility. It resembles in this respect cheese or 
hard brown soap, and may be squeezed and moulded under Bramah’s 
press without splintering, showing the characteristic forms of soft 
aolida treated in the same manner. In this respect it differs 
importantly from the cr 3 ^stalline nucleus, which is hard and splin- 
tering. It is manifest that a glacier during summer is placed in the 
most favourable circumstances to assume this soft transition state, 
being exposed for days and months to a hot sun, hot air, and water 
infiltrating innumerable crevices. 

But to return to regelation. Admitting the constitution of a 
block of thawing ice to be such as has been described, the exterior 
surface alone is maintained at a temperature of 32", and it is so 
exclusively by the t-ources of heat (air and water) exterior to it. 
The interior strata of ice next to it are colder than itself. Withdraw 
the air or water by placing next to it another block of thawing ica 
in precisely the same conditions with the first, the superficial film of 
water couimon to both is placed between two surfaces of slightly 
colder ice. It consequently falls in temperature by giving part of its 
latent heat to the interior ice (which it softens more or less), but in 
doing so it becomes itself frozen. If the data be correct, it is certain 
that regelation must result from this constitution of ico and water. 
It is also certain from experiment that ice but little inferior in 
temperature to 32% or having taken up part of its hitent heat, is 
Bufiiciently softened to be moulded under pressure, and to cohere 
with other similar surfaces vrithout the intervention of water at all, 
or anything which can be strictly described as regelation. This may 
be, and probably is, the ordinary condition of the ice of glaciers in 
summer. Generally speaking, when ice and water remain in 
contact tlie tendency of the ice is to thaw, and the tendency of the 
water is to freeze. If the former predominate very much in quantity, 
as in the case of a small ice cavity containing water, the water will 
gradually pass into the state of ice (provided no external heat 
reaches it by radiation or otherwise), its latent heat going to soften 
slightly the surrounding mass. If, on the oilier hand, a small mass 
4si ice fioat in a cistern of water, it will in time melt, the cold of 
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crystallization tending merely to render the water slightly less 
anobile. — AiUencmai^ No. 10 7 U. 


CAEE FOSSILS. 

A VALUABLE collection of Fossil remains from tiiaasic strata at 
the Cape of Good Hope has recently been presented to the British 
Museum by the Governor, Sir George Grey, K.C.B. It contains 
«ome interesting additions to the singular Bidental Reptiles described 
by Professor Owen in a series of memoirs in the GcoloyicaL Tranmc- 
iions. The new forms have been named by the Professor : — Ptycho* 
{/nat/cas dcdivU, a sub-genus of Dicyiiodont saurian, remarkable for 
the angular contour and declivity of the fore part of the skull, — 
Galcsaurus jdanicepSf a small saurian, with numerous teeth, includ- 
ing canines, liaving the jjroportions and relative position of those in 
the weasel tribe , — Oiidcnodon Baimif acom])ietely toothless saurian, 
analogous to the Rliynchosaurus of the New Red Sandstone of 
Shropshire, with an extinct kind of Gavial. 


FOSSIL BIRD AND CETACEAN FROM NEW ZEALAND. 

* Professor Huxley has described to the Geological Society a 
Fossil Bird and a Fossil Cetacean from New Zealand. These rejnaiuB 
were, the right tarso-metatarsal bone of a member of the Penguin 
family, allied to Eiuhj;j^}LcSt but indicating a bird of much larger size 
than any living species of that genus, larger, indeed, than even the 
largest AptenodyteSy and to which the name of Paictudyptca antarc- 
iicus was given, — and the left humerus of a small cetjtceaii, more 
nearly resembling that of the common Porpoise than that of any 
other member of the order {JJaleenay BalmioxAcray MmiodoUy Del- 
phimtSy Orca, 11 yperoodou) with which the author had been able to 
compare it. Nevertheless, as there are very marked differences be- 
tween tlie fossil humerus and that of Phocccuay Professor Huxley 
named the species Pkocmnop&is MantdlL Mr. W. Man tell, F.G.S., 
to whom the author was indebted for the opportunity of examining 
^ese bones, stated that the beds whence they were obtained were 
certainly of Tertiary age, and of much earlier date than the epoch 
of the BinorniSy which he considered to have been contempora- 
neous with man. The PaLceudyptes was from an older bed than the 
Phoccenopsis. 

Professor Huxley drew attention to the remarkable foot that a 
genua so closely allied to the Penguins which now inhabit New Zea- 
land, and aie entirely confined to the Southern Hemisphere, should 
have existed at so remote an epoch in the same locality. 


PTERASPLS IN LOWER LUDLOW BOCBl. 

The President of the Malvern Natural History Field Club, the 
Rev. W. S. Symonds, announced at the Apperley meeting of the 
Cotteswold, Malvern, and Warwickshire Field Club, the discovery 
of that oldest known fossil fish, the Pteraspis, in the Lower Ludlow 
rock of Leintwardine, near Ludlow. 
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BEYRTCHIA. 

Betrichfas have been found by Mr. Robert Jones in specimensF 
sent to him by Professor Dawson, of Canada, from the lower carboni- 
ferous beds of Nova Scotia. They have never hitherto been met 
witli in any later formation than the Upper Silurian. Mr. Jonea 
has also seen Beyrichias in the lower carboniferous strata of the 
border counties of North Britain, in specimens with whicli he has 
been favoured by Mr. Tate, of Alnwick. A new genus, allied to 
Beyrichia, and to be named KirJchya^ is represented by one species 
in the lower carboniferous rocks of Glasgow, and another in the mag- 
nesian limestone of Sunderland. 


CONICAL FORM OF VOLCANOES. — EVENTS OF ETNA. 

Sir Charles Ltell, in a paper read by him to the Royal Insti- 
tution, infers, from two recent excursions to Etna, tliatthe discoveiy 
of lava being capable of forming continuous and tabular masses of 
crystalline rock on steep slopes, often exceeding 30®, enables us 
henceforth to dispense with that paroxysmal ami terminal upheaval, 
which the advocates of ‘^craters of elevation’* legitimately inferred ^ 
from their promises, for it was as necessary for them, so long as the 
volcanic beds were assumed to have been originally horizontal, to 
ascribe the whole elevation to a force acting from below, as it would 
have been if the uppermo.st layers of each volcanic mountain could be 
assumed to be of marine origin. In opposition to such a doctrine, Sir 
C. Lyell maintains that mechanical force has riowliere played such a 
dominant part in the Cone-making process as to warrant our .applying 
any other term save that of “cones of eruption” to volcanic moun- 
tains in general. 

In conclusion, the lecturer gave a brief sketch of the series of geolo^cal events 
which he supposed to have occurred on the site of Etna since the time of the 
earliest eruptions, events which may have reqtiired thousands’ of centuries for 
their development. The first eruptions are believed to have been submarine, 
occurring probably in a bay of the sea, which was gradually converted into land 
by the outpouring of lava and scorim, as well as by a slow and simultaneous 
upheaval of the whole territory. The basalts, and other igneous x^roducts of the 
Cyclm>eau Islands, were formed contemporaneously in the same sea, the mollus- 
cous fauna of which am>roachod very near to that now inhabiting the Mediter- 
ranean ; so much so, that about nineteen-twentieths of the fossil species of the 
sub-Etnean tertiary strata still live in the adjoining seas. Hence, as that part of 
Etua which is of subaerial origin is newer than such fossils, the age of the moun- 
tain is proved to be, geologically speaking, extremely n\odern. During tho 
period when the volcano was slowly built up, a movement of upheaval was 
gradually converting tracts of the neiglibouring bed of the sea into land, and 
causing the oldest volcanic and associated sedimentary strata to rise, until they 
reached eventually a height of 1200 feet Fand perhaps more) above the sea-leveL 
At the same time the old coast-line, togetlier with tho alluvial deposits of rivers, 
was upraised, and inland cliffs and terraces formed at successive heights. The 
remains of elephants, and other quadrupeds, some of extinct sjiecies, are found 
in these old and upraised alluviums. Fossil loaves of terrestrial plants also, such 
as the laurel, myrtle, and pistachio, of species indigenous to Sicily, have beett 
detected in the oldest subaerial tuffs. At first the cone of Trifoglietto, and jiro- 
bably the lower part of the cone of Mongibello, was built up ; still later the cone 
last-mentioned, becoming the sole centre of activity, overwhelmed the eastern 
cone, and finally underwent in itself various transformations, including the trun- 
cation of its summit, and the formation of the \’al del JBove on its eastern 
Hank. Lastly, the phase of lateral eruptions begau, which still continues in 
full vigour. 
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Mr. G. Poulett Scrope, M.P., F.R.S., has also communicated to 
the Geological Society a paper “ On the mode of formation of Volcanic 
Cones and Craters.” The author refers to Baron Humboldt having 
in his CoimoSy vol. iv., applied the whole weight of his great autho- 
rity to the support of the theoiy of upheaval in contradistinction to 
eruption as the vera causa of volcanic cones and craters, — a theory 
which the author, with Sir Charles Lyell, M. Constant Provost, and 
many others, believes to be not merely erroneous, but destructive of 
all clearness of apprehension as to the character of the subteri'anean 
forces, and the part wliich volcanic action has played in the struc- 
tural arrangement of the earth’s surface. 

He showed, by reference to the works of Spallanzani, Dolomieu, 
Breislak, &c., that the early observers of volcanic rocks and phe- 
nomena, together with the unscientific world, looked upon volcanic 
cones and craters, whether large or small, as the result of volcanic 
eruptions ; but that of late years a new doctrine had been propa- 
gated by MM. Humboldt, Von Buch, Elie de Beaumont, and 
JDufrdnoy, which denies altogether that volcanic mountains have 
been formed by the accumulation of erupted matters, and attributes 
them solely to a sudden bubble- shaped sweliing-up” of pre-existing 
horizontal strata, — the bubble sometimes bursting at top and then, 
leaving its broken sides tilted up around a hollow (elevation-crater). 

We liave not space for the details. In recapitulation, he declares 
that the characters of all volcanic mountains and rocks are simply 
and naturally to be accounted for by their eruptive origin, the lavas 
and fragmentary matters accumulating round the vent in forms 
determined in great degree by .the more or less imperfect fluidity of 
the former, which, as in the case of some trachytic lavas, glassy or 
spongy, may and do congeal in domes or bulky masses immediately 
over, or in thick beds near the vent, or, as in that of some basaltic 
lavas, may flow over very moderate declivities, to great distances ; 
and consequently that the upheaval- or elevation-crater-theory is a 
gratuitous assumption, unsupported by direct obseiwation, and con- 
trary to the evidence of facts. He concludes by representing its con- 
tinued acceptance to be discreditable to science, and an impediment 
to the progress of sound geology, inasmuch as false ideas of the 
bubble-like inflation, at one stroke, of such mountains as Etna or 
Chimborazo must seriously affect all our speculations on Geological 
Dynamics, and on the nature of the subterranean forces by which 
other mountain-ranges or continents are fo lined. 


GREAT ERLTTION OP THE VOLCANO MAUNA LOA, IN THE ISLAND OP 

HAWAII. 

Me. W. L, Green has forwarded to the Edinhunjli New Philo- 
sophical Journal, No. 19, an account of this eruption. On Sunday, 
the 23d January, 1859, the Volcano broke out. The lava ran in a. 
N.N.W. direction, and by the end of the month reached the sea at 
a place called Palaoa, nearly forty miles from the crater, where it 
destroyed a small fishing village. 

The schooner ‘^Kaiuoi” sailed from Honolulu with a number of 
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persons on board to visit the neighbourhood of the eruption ; and, 
on her return, an extra edition of Tlic Pacific Gommercial A dmrtiser 
was published, willi a map of Hawaii, describing the course of the 
lava-stream. Copies of this paper have been sent to England by 
Mr. Green. 'J'he spot visited by the excursionists was about ten 
miles from the mouth of the crater. Mr. Vaudry, an English 
traveller, had set out to reach the crater itself, and hiul not returned 
when the “ Kamoi” left the island. 

From the distance at which we observed it, about ten miles, the 
crater appeared to be circular, and perhaps 300 feet across. It may 
prove to be 500 or even 800 feet across. The rim of the crater is 
surrounded by cones of stones and scoria3, these cones constantly 
vaiyiiig in extent, now growing in size, and again all tumbling down. 
The lava does not run out from the side of the crater, like water 
from the side of a bowl, but is thrown up in columns, like the 
Oeyscr springs, rockets, or a pyramid, to a height nearly double the 
base of the crater. If the mouth of tliis be 500 ieet across, the 
perpendicular height must be 800 to 1000 feet. 

The lava runs in a great number of streams, spreading out to five or 
six miles in width. For the first six miles from the crater the descent 
is very rapid, the flow of lava varies from four to ten miles an iiour. 
But after it reaches the level plain the stream moves slower. 

Anotlier stream is described as rolling over the plain, twenty to 
twenty* five feet in height, and about an eighth of a mile in width ; 
in fact, a mass or pile of red-hot stone, resembling a pile of coals on 
fire, borne along by the liquid lava stream underneath. As it 
moved slowly along, large red-hot boulders would roll down the 
eides, breaking into a thousand small stones, crushing and burning 
the trees which lay in tlie track. 

The poor inhabitants of Wainanalii, the name of the village where 
tjie fire reached the ocean, were aroused at the midnight hour by 
the hissiog and roaring of the approaching fire, and but just in time 
to save themselves. The village is, of course, all destroyed, and its 
pleasant little harbour filled up with lava. 

Large boulders of red-hot lava stone, weighing hundreds if not 
thousands of tons, thrown up with inconceivable power high above 
the liquid mass, could be seen occasionally falling outside, or on the 
rim of the crater, tumbling down the cones, and rolling over the 
precipice, remaining brilliant for a few moments, then becoming 
<iooled and black, were lost among the mass of surroundijig lava. 
Watching it with intense delight, the only drawback being the severe 
cold of the night. A dense column of smoke is described as con- 
tinually rising out of the crater, on the nortli side, in a continuous 
column, perhaps 10,000 feet high. 

The sti'eam which had run into the sea had apparently ceased 
flowing, and was cooled over, so that we crossed it and re-crossed it 
in many places, and through the fissures we could see the molten 
lava with its red-hot glow. An intense heat issued out fi*ora them. 
In many places the surface was so hot that the soles of our shoes 
would have been burnt had we not kept in rapid motion. 
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ERUPTION OP VESUVIUS. 

In the months of July and August last Vesuvius displayed great 
activity, and committed much devastation. Professor Palmieri, 
Director of the Observatory on the mountain, reports that from 
May 4, the lava had continued to flow almost in the same manner 
and direction. He says : — 

Its oontinued elevation by successive superimpositions above the level of the 
Fasuo Graude, occasioned frequent overllowings on one side towards the road, 
and on the other over the cultivated lauds in the direction of the “ Tiroui,” The 
lava always flows out in a secret manner, and proceeds by some subterraneous 
chambers after the manner of nn aqueduct, which have been formed by itself, — 
and when it is in a large moss it often breaks in some directions the walls of the 
passage, and bursts forth an unexpected and unusual river of fire in a spot whwe 
it has not been seen for a long time. On the evening of the 3rd of August the 
streams of lava towards the extremity of the current appeared to be almost 
spent ; but on the following evening the stream appeared at a little distance from 
its source, in a site where it has not been visible for a year, and all supposed that 
another mouth had been ojioned here. This new branch of lava lollowed the 
direction of the “ seorio” of Iblt), and moderated the impetus and the vivacity of 
those on the Rio di Quaglia and the Tiroui. The character of this lava, which 
appeared on the 4th of August, is somewhat ditt<?rent from tliat of the other 
streams, even in colour. In the month of J uno the seismograph signalled four 
shocks of earthquake, the last of which was on the Ubth of the mouth, and was 
very strong ; but from that day up to the 10th of August no oOier was marked. 
The apparatus of variation of J^amont has })re8ented by its inclination the fact of 
remarkable perturbations by which the scale of the instrument has got beyond 
the field of the tube, ujnd after some time has returned. The water of the wells 
in the mouth of May was greatly diminished. The mass of lava wbi<'h has issued 
from the lateral mouth at the foot of the cone, under the enormous congeries 
which conceals it, may with much probability be estimated at about 36,000,000 
of cubic metres, in a superficies of about two square miles. The altered form of 
the ground by the enormous mtasses of bardoned lava winch have lilled up valleys, 
elevated mountains, and created new “ burronV’ trenches, exposes many estates 
to groat danger from future inundations of fire, but, in my opinion, to no danger 
from the water, ns the “scorio" has a marvellous property of absorbing and 
rotolniug rain-water. Before 1»55 I saw an impetuous toi-rent formed by the 
rains pass just behind the Observatory, by the Fosso della Vetrana, and then fidl 
into another called the Farame, final ly running into a channel which had been 
formed of mason work. After the lava, however, had filled up those great burroni 
(valleys), not one drop of water was seen to run. Vesuvius has often presented 
the phenomenon of long periods of small eruptions through mouths near the sum- 
mit of the cone, but this continued flowing of lava for fifteen months through an 
opening at the base of the cone is a fact perfectly new, as is also new and singular 
the mode in which the lava bursts out, and flows secretly for upwards of a mile 
at times, not betraying the source from which it comes even by its smoke. When, 
however, it is remembered that such an opening near the base of the cone is in 
direct communication with the lower jiart of the central axis of the same, — that 
is, with the regular chimney of the volcano, — the fact will appear new, perhaps, 
but very natural, and then it will awaken no surprise to see lava coming out 
without a smoking aperture, because the great cone of Vesuvius at this conjunc- 
tion gives out smoko at the top and lava at the base. I wish to remark the great 
abundance of lead I have found in the largest number of sublimations gathered 
in the smoke-holes ot the lava, though the chlorurc of lead alone and crvstallixed 
has been very rare. Lead was never (»bserved in the lava by those wno before 
me had examined the matter which was collected in the smoke-holes. I found it 
for the first time in an aperture of the lava in 1665, in the state of chlorure, but 
in this eruption it fomis a part of the greater mmiber of the sublimations, tmd is 
almost always mixed with other matter, which is generally chlorure and sulphate. 
^ from the dthenamm, No. 1662, Se|;>t. 3, 1609. 

EARTHQUAKE AT QUITO. 

The city of Quito, with its numerous monuments of architeotnral 
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magnificence, has been laid in ruins by a terrific earthquake. From 
the journal El Artemno we learn that ‘'on the 22nd of March, at 
half-past eight in the morning, after a slight atmospheric detonation, 
the most violent movements of the earth were felt, in which it was 
seen that the city had reached its last end. 

“The voice of man was hushed in his ordinary aifairs, and bitter 
lamentations and prayers to Heaven ascended in the midst of the 
quivering earth, the shuddering of mountains, the terrifying reports 
of the towers and cupolas of the temple, and of the tiles and walls as 
they fell to the earth. Seventy-four seconds were sufficient to re- 
duce to ruins the proud edifices wdiich the perseverance of man had. 
raised up in the course of many long years. 

“There is not an edifice which has not suffered, and many do not 
admit of repairs unless they are demolished. The Cathedral is muti- 
lated, and the place which was used as an Ecclesiastical Court also 
lost its roof. Tlie portico of the chapel of El Sagrario lost its best 
half, and the middle aisle is greatly injured. The temple of the Augus- 
tineslost its principal cupola andthe tower and angle of its cloister. Tho 
temple of the Catalines came to the ground in its main part, whicli formed 
the front andthe cupola, leaving several persons in its ruins. Of the 
temple of the Dominicans there fell the balustrades, two angles of the 
principal court, an done of the second. The tower ofthe hospital demands 
immediate demolition, in consequence of the ruinous state in which 
it has been left. The church of Our Lady del Carmen is greatly 
injured, the great bars of iron wdjich supported its angles hav- 
ing fallen. The magnificent temple of Santa Clara has been com- 
pletely damaged, in consequence of the loss of her collateral arches 
and the destruction of her little cupola. From the temple of La 
Merced, there fell the high cupola, some convent cells, and the litth? 
cupola of the tower, wliile the clock' was striking the fatal hour for 
the last time. Both towers of the temple of San Francisco were 
found to be greatly damaged ; but this oue has suflered the least, 
although the interior of the convent is greatly damaged. The 
temple of St. Jdoque lost its tower, and one of the two temples of 
St. John the Evangelist lost one of the two which it had. The 
church of Kecoleta de Dominicos is completely ruined. 

“The Government palace is completely injured in its two 
cabinets, as well as the archiepiscopal palace. The colleges and 
chapels are all left in greater or less ruin. We conclude this faithful 
account by stating that, although there are a few houses not com- 
pletely destroyed, there is not a single one which does not demand 
immediate repair, 

“ From some accounts which we have received from adjacent 
places, we learn that the city of Machachi is destroyed, also the 
towns of the north — Peiucho, Pomasqui, and Cotocollao, including 
the habitations of the fields.” 

Piofessor Jameson, a resident in Quito, writes, 23rd March, 
1859 : — “Since yesterday moniing we have been dreadfully alarmed 
by a violent shock of an eai-thquake, which 1ms overthrown and 
ruined many of the public buildings, and damaged more or less 
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cll the houses of private individuals. The churches have suffered 
most, but, fortunately, few lives were lost. The earthquake (the 
most severe I ever experienced) commenced yesterday morning at 
half-past eight, and lasted about a minute. I had just reached my 
house, and had barely time to station myself in the centre of the 
court-yard. The movement of the ground resembled a succession of 
waves, and I found it impossible to remove from the spot I occupied. 
My house has suffered no further damage than several cracks in the 
walls, and having the tiles that covered it completely jumbled 
together, and a number of them thrown down and broken.” And as 
Professor Jameson mentions that comparatively lives were lost, 
the newspaper account of 5000 of the inhabitants having been 
killed must be a myth. From Professor Jameson, however, saying 
that this earthquake has been the most severe he ever experienced, 
it must indeed have been an appalling one ; for he has resided now 
thirty years continuously in that volcanic region, where these things 
are of frequent occurrence. 

EARTHQUAKE IN CORNWALL. 

On the ISth of September, 1859, the shock of an Earthquake was 
felt at New Quay, Cornwall. The shock lasted for about a minute. 
On the same day a tremendous gale, whicli did much damage in 
London, was severely felt by the shipping in the Channel. 


GEOLOGY OP NEW ZK ALAND. 

Drs. Ferdin and Hoclistetter, having devoted six months in New 
Zealand to investigate its Geology, have communicated the result in 
a lecture, delivered at Auckland, We quote a few of the leading 
facts ; — 

The great volcanoes and active igneous regions of New Zealand 
are regarded as sacred ground by the natives. The grand volcano 
of Tongariro is believed to be the backbone and head of the giant 
ancestor of the New Zealanders, and they do all in their power to 
prevent the curious traveller profaning, as they deem it, the sacred 
<X)ne of this mountain. 

The first striking characteristic of the Geology of Auckland, accord- 
ing to Dr. Hochstetter, is the absence of the primitive plutonic and 
metamorphic formations. The oldest rock that ho met with belongs 
to the primary formation. It is of very variable character, some- 
times being more argillaceous and of a dark colour, more or less 
distinctly stratified, like clay-slate ; at other times the siliceous 
element preponderates, and from the admixture of oxide of iron the 
rock has a red jasper- like appearance. No fossils have hitherto been 
found in this formation in New Zealand, and therefore it is impos- 
sible to state the exact age ; it is probable, however, that these argil- 
laceous siliceous rocks correspond to the oldest Silurian strata of 
Europe. The existence and great area of this formation are of con- 
«iderable importance, as all the metalliferous veins hitherto dis- 
covered in Auckland, or likely to be found, occur in rocks of this 
formation. 
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OCCULTATION OF SATURN. 

According to an observer an Occult ation of Ssitum was observed 
at Clifton, on the evening of the 8th of May (lat. 61" 28' ; long, 

2° 87') in a cloudless sky. The times of disappearance only of the 
ring and body of the planet are given, as, being on the dark limb of 
the moon, they are necessarily more accurately observed than the re- 
appearances. Owing to the angle at which the contact of the ring 
with the moon’s limb took place, the times of contact of the inner 
edge of the rings could not be seen : — 

Groonwich Mean Time, 

II. M, 8. 

First contact of riw" H Is 0 

First contact of Saturn Not seen. 

Last contact of Saturn S IS 36 

Last contact of ring 8 18 41 

The clock- error was ascertained by an observation of the upper 
transit of a Cossiopeiaj, At the reappearance next day, the last con- 
tact only, of the ring at the moon’s bright limb, was well seen ; it 
occuiTed at 9h. 16m. 243. (0, m. t.), and at a point (roughly) about 
four-tenths of the illuminated arc of the moon’s circumference, from 
the top on the left hand, as seen in an inverting telescope. In the 
disappearance of the ring, at the last contact, there appeared to be 
a sort of unexpected lingering of a spot of light, such as might be 
caused by a lunar atmosphere. 

THE COMET OF 1859. 

This new Comet was discovered by M. Tempel, at Venice, about 
the beginning of April, 1859, has been observed at Rome by Father 
Secchi, and at l^aris by M. Y. Von Villarceau. It has been rapidly 
approaching the sun, and but a few days ago was only about 8,000,000 
of leagues from it. Since the 29th of May, however, it has begun to 
recede at the rate of 2,000,000 of leagues in twenty-four hours, or 
twenty-four leagues per second, being a velocity at least 200 times 
greater than that of a cannon-ball. This velocity is, indeed, gra- 
dually declining ; nevertheless, enough of it remains to carry the 
comet to a distance of 36,000,000 of leagues from the sun. As to 
the distances of the comet from the earth, its nearest approach, 
which occurred on the 24th of A])ril, was to within 26,000,000 of 
leagues, — Athenceum, June 11, 1859. 


biela’s double comet. 

The French Academy of Sciences has received a communication 
from M. Faye on the singular phenomenon presented by Biela’e 
Comet, which has actually been split into two parts, each of which is 
now a separate comet ! A case of this kind is recorded by Ephorus, 
a Greek historian, whose works are lost. This comet appeared. 
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according to M. Humboldt, under the archonate of Astcius, in tha 
fourth year of the 101st Olympiad, two years before the battle of 
Leuctra, when tlie two towns of Achaia, mentioned by Seneca, were 
washed away by the sea in consequence of an earthquake. The 
separation of Biela’s comet in two shows that Ephorus spoke the 
truth ; but the comet of Asteius separated suddenly and rapidly, 
since the separation was visible to the naked eye, whereas that of 
Biela’s comet has been effected very slowly. The two comets have 
been moving together for years side by side, so to say, and at so 
short a distance from each other, that it was for a long time impos- 
sible to distinguish one from the other with the naked eye. !M* 
Eaye hence concludes that the separation of Asteius’s comet was 
owing to causes different from those operating on Biola’s comet. 

THE COMET OF DO^-ATT. 

We quote the following from Mr. George Bond’s account of the 
great Comet discovered by Donati, June 2, 1858; these details 
being principally derived from the manuscript records of the Obser- 
vatory of Harvard College : — 

The most recent intelligence leaves no room to doubt that the 
comet of Donati is periodical, having a time of revolution of about 
two thousand years. The following are the results arrived at by 
different computers : — 

TVatsox, 2415 years. Graham, 1020 years. 

Bkuuns, 2102 „ Bbuxnow, 2470 „ 

Lowy, 24U5 „ Newcomb, 1351 „ 

The last two determinations are based upon longer intervalsi of 
observation than the others, Mr. Newcomb’s being a few days longer 
than that of Dr. Brlinnow. The remaining uncertainty in the period 
will be materially reduced, when observations hav€» been received 
from the southern hemisphere, where the comet is still in sight. 

The subjoined table contains the distances of the comet from the 
sun, and from the earth, and its hourly rate of motion : — 

Distance from Sun Distance from Earth Hourly Velocity 
1^58. in miles. in miles. in miles. 

Juno 2 ... 215,000,000 ... 240,000,000 ... 65,000 

July 173,000,(h>0 240,000,000 72,000 

Aup:. 3 137,000,000 220,000,000 84,000 

Hept. 1 82,000,000 160,000,000 105, (XK) 

» U 70,000,(XX) 130,000,000 115,000 

,t 21 60,000,0(X) 95,000,000 124,000 

Oct. 1 60,(XX),000 68,000,000 128,000 

» n 61,(XK),000 62,000,000 123,000 

„ 21 71,000,000 67,000,000 114,000 

Supposing its last perihelion* passage to have occurred at the be- 
ginning of the Christian era, it must have passed its aphelion in the 
early part of the tenth century, at a distance of 14,300 millions of 
miles from the sun, its velocity at that point being 480 miles an 
hour. 
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STRUCTURE OF THE TAILS OF COMETS. 

THEKev. E. W. Webb has observed to the Astronomical Society : 
Though there seems to be no question that the dark space so fre- 
quently included in the Tails of great Comets is the result of a hollow 
structure, an attentive consideratian of the apj^earances exhibited by 
the comet of Doiiati has led me to think it probable that some other 
cause may concur in its production. The ordinary laws of per- 
spective certainly seem inadequate to its explanation, except in 
<ja8es in which the darkness bears a large proportion to the brighter 
streams on each side of it ; for, unless the difference is but small 
between the radius of the hollow interior and that of the whole tail, 
the sine will not exceed the versed sine in a sufficient ratio to 
account for so great an increase of luminosity as is frequently 
witnessed. On the contrary, at one period in the course of 
Donati’s comet, at the end of September and during the first few 
days of October, the central darkness in the train, though veiy 
intense. occui)ied a compm'atively small part of its whole breadth. 
My own estimate on September 80 gave it but one-eighth of the 
entire width of the tail, in wdiich case a simple calculation will prove 
that the sine would exceed the versed sine only by something less 
than one-eighth part, and consequently the resulting difference in 
brightness would by no means accord wdth observation. The sup- 
position of a shadow projected from the nucleus might seem at 
first to assist us with a supplementary amount of darkness ; but 
it will be found unavailing when we have compared the case of the 
comet of 1811, in which a transparent 8f>ace surrounded the nucleus 
alike on evert/ side. Hence it may be thought probable that there must 
be some other cause for this appearance ; and I have been induced to 
conjecture that, admitting the existence of a hollow interior, the 
difficulty might be met by the additional supposition of a radiated 
structure, in consequence of which the luminous particles, drawn 
out into a lengthened form, would in the apparent centre of the 
tail present their ends only, but on each side of it their full extent, 
to the observer’s eye. At any rate such a conjecture would be fully 
in accordance with the hypothesis of a polar force of repulsive 
character, of which there seem to be other evident indications. — 
Proceedings of tlie Astronomical Society y No. 10. 


SOLAR RADIATION. 

Mr. Glaisher has described to the Meteorological Society a new 
arrangement of the thermometer for Solar Radiation, in which the 
whole tube and bulb of the instrument are enclosed in an outer tube 
and ball, from which all air is excluded, the bulb being in the centre 
of the ball which is three inches in diameter. He exhibited a series 
of simultaneous observations with this new arrangement and one of 
the former construction, from which it appeared that the results are 
far more uniform and truthful by the new form, which holds out the 
hope that by its adoption results at different stations may be ren- 
dered comparable. 
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ATMOSPHEBIC OZONE. 

Mb. H. S. Eaton has read to the Meteorological Society a paper 
'‘On some of the Atmospheric Cotiditions ^vourable to the 
Development of Ozone, as deduced from Observations taken at 
Little Bridy, Dorset." The author stated that the Object of his 
paper was simply to endeavour to show the close and direct relation 
which the amount of ozone bears to that of rain and cloud. After 
describing the position where the observations were taken, and 
giving some particulars of the locality, Mr, Eaton clearly showed, 
by means of tables, the relative distribution of ozone, cloud and 
rain, for each point in the compass, as deduced from the observations 
taken at Little Bridy, from February 20, 1857, to November 6, 
1858. By these it was clearly seen that ozone was prevalent to the 
largest extent when the direction of the wind was between the 
south and west points of the compass, and when the amounts of 
rain and cloud were greatest ; and that the least amount of ozone 
was coincident with winds having a northerly and easterly direction, 
and with the least amounts of cloud and rain. 

BEMARKABLE COLD IN CANADA. 

Dr. Smallwood has stated to the Meteorological Society that the 
weather at the beginning of the month (January, 1859) was rather 
mild, the mean temperature of the first day being 30° 9'. The ther- 
mometer fell on the 3rd to — 40®, which however did not continue, 
and a slight fall of snow occurred on the 4th. After entering into 
some details as to the somewhat extraordinary and varying state of 
the weather during the intermediate days, he (Dr. Smallwood) said 
tliat at 10 P.M. on the 7th, the wind suddenly veered from the north 
to the west by south, and the mean velocity attained during the 
night, was 36 ’22 miles ; slight showers of snow occurred until day- 
break, and on Saturday, the 8th, at3 a.m,, the thermometer indicated 
zero; at 6h. a.m., it was at —4® O'; at noon, —2® 9'; and at mid- 
night, — 16° 4'; on the 9th, at 6h. A.M., it was —29° 9'; at 2h. P.M., 
— 21° 5^; and at midnight, — 36°; on the 10th, at 6h. A.M., it was 
— 43° 6'; at 9h. A.M., — 41° 6'; at 2h. P.M., was — 14° 3'; and at 
midnight, —31® 6'; on the 11th, at 6h. A.M., it was —87° 1'; at 2h. 
P.M., — 19° 9'; and at midnight, — 18° 1'; on the 12th, at 6h. A.M., 
it was —19° 4'; at 2h. P.M.,— 10® 4'; and at lOh.P.M., —5®; on the 
13th, at 6h. a.m., — 3°1'; and at 7h. a.m., it was again at zero; 
indicating that for a period of 124 hours and 30 minutes the tempe- 
rature was below zero. Mercury, be goes on to remark, froze in 
open vessels, and mercury in the tube of the thermometer marked 
— 43® 6', showing that mercury contracts by temperature below its 
freezing point as mentioned by Dr. Enne in his Arctic voyages. 
The Aurora Borealis was visible on the nights of the 9th, 10th, and 
11th, but not attended with any great display. Dr. Smallwoo<l then 
went on to state that this cold term was felt generally throughput ' 
Canada and the Eastern States, and would seem to have travelled 
from the west eastward. At Huntingdon, about sixty miles south 

s 
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of his position, the mercorial thermometer indicated — 44®, ttnd mer- 
omrj *mu3 frozen quite hard in minutes* exposure, 

WINTEBS, 

A PAPEB has been communicated to the Association ** On 

Mild Winters in the British Mes,’* by Professor Hennessy. He 
pointed out the ckcumstanoe that the meteorological observatioiis 
made during the late wmarkably mild winter tended to confirm the 
law which lie had already announced in a letter to General Sabine, 
which appears in the Proceedmgs of the Royal Society for 1858. This 
law is, that during mild winters the coast stations exhibit an increase 
of temperature more than inland stations, and that the temperature 
«n the west and south coasts approaches towards uniformity. In 
France, as pointed out by M. Liais, the first part of this law is 
found to hold good, as evinced in the comparative climatology of 
Cherbourg and Paris. Mr. Hennessy referred these plienomena to 
an abnormal extension of heat-bearing currents across the Atlantic. 
Prom the greater stability of such currents tiian those of the atmo- 
sphere, and from the important influence they undoubtedly exercise 
upon our climate, he is led to infer that we are rapidly approaching 
a period when it may become possible to foretell whether the winter 
shall be cold or warm by knowing the conditions of temperature and 
the movements of currents iu the Gulf of Mexico and the Atlantic 
during tha summer and autumn. 


ANKXJAL VABIATION OP THE BABOMSTER. 

A PAPER has been read to the British Association ** On th^ 
Annual Variation of the Barometer,’* by Mr. A. Brown. It has 
been stated by Professor Dove, and the truth of the assertion has 
been admitted by some of the leading meteorologists in England, 
that when the tension of vapour in the atmosphere is subducted from 
the whole atmospheric pressure (for each hour of the day), the re- 
maining diurnal variation of the pressure of rfry air has a period of 
twenty-four hours, the maximum of the morning disappearing. 
This resolution of the barometric fluctuations into two oscillations, 
each of which has a single maximum and a single minimum in the 
course of the day, coinciding nearly with the epochs of greatest and 
least temperature. This conducted its author to a very simple ex- 
planation of the whole phenomenon. The object of Mr. Brown's 
ooiUmunioition is to point out the insufficiency of this explanation. 
This is stated to appear from a discussion of the observations made 
at Xrevandrum, in India, and at a neighbouring station in close 
vicinity te the sea, from the observations at Makerstoun, in Scotiand, 
and from -the observations of Nertschinck, in Siberia. Mr. Brown 
concludes his paper by proposing a very different explanation of the 
barometric osciUation, in which it is ascribed to the inducing action 
^ ti^e sun ^ou^etic or electric) upon the earth’s atmosphere. 


DIMINUTION OP BAIN. 

* In tile quarterly return of the Registrar-General ending with June, 
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it is stated that * ‘the Deficiency in the’Fall of Eaiii from the beginning 
efthe year is IJ inch. The deficiency in the yeans 1854, 1865, 
1856, 1857, and 1858, amounted to the average fall of one year — 
viz., 25 inches.” In all countries traces of dried-up streams are 
ntet with ; but within the historical period there are few or no 
^jcamples of new rivers coming into existence. The Bmeper at 
iCiiev is drying up. The redoubted plains of Troy can wildtMifficulty 
be recognised or traced, because the rivers mentioned by Homer, 
whose descriptive topography is not doubted, either cannot be found, 
or they are now such insignificant streams as to fall far below the 
descriptions of the poet. About the mouths nf the Nile the water is 
becoming shallower; while there is reason to believe that the volume 
of its waters has been within the period of history sensibly di- 
minished. The Baltic is decreasing. The Adriatic derives its name 
from a town that is now eighteen miles from the shore, and was once 
a flourishing sea-port. North America is sensibly diaining. The 
rivers are slowly wearing away the rock, and occupying a lower 
bed. America on the Pacific Ocean is notoriously rising, or the 
ocean which surrounds it is sinking.* 


.UNUSUAL FALL OF RAIN IN THE LAKE mSTRICT IN JANUARY, 1859. 
Dr. Davy has communicated to the Royal Society the following 
Whilst the average fall of rain during the preceding six years in 
January has been at Ambleside 4*22 inches, in January, 1859, the 
rain measured amounted to 14*82 inches. 

The quantity of rain that fell in other localities of the district 
during the same month is stated in a table, in which also is 
included the rain-fall in some other parts of the United Kingdom. 
In the former, it has ranged from 14*375 to 6*514 inches, diminish- 
ing with distance from the central mountains ; in the latter, the 
range has been from 6*48 inches to 0*36 inch, diminishing, it 
would seem, with distance from the western coasts. 

In another table some other instances of extraordinary rain-falk 
are given which occurred in the lake district at Coniston and 
Ambleside, varying from 12 to 24*39 inches in a month. 

- A third table is appended, showing the quantity of rain monthly 
that has fallen at South waite, in Borrowdale, during fourteen 
years ; from which it appears, that the maximum fall monthly has 
been 82*83 inches, and yearly 160*55 inches. In connexion with 
the rain-fall, other meteorological observations are offered, illus- 
trative of the peculiarities of 1858, and of the spring of 1859 ; df 
which, as regards the last, the most remarkable are a prevalence of 
westerly winds, exceeding mildness, and a precarious spring ; vege- 
tarion in the first week in March being at least a montu in advanoe. 


THE ROYAL OBSERVATOBT. 

On June 4, the Astronomer Royal, aecompanied by the PresideEkt 
of the Royal Society— who by virtue of his office is Chairman ®f 
the Board of Visitors — and a num^xnis assemblage of emment 

• See some able observations upon this subject in the IlluitraUd Jjondon ifewi. 
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8ciex)tifiG meni explained the v&nons alteratiens^ additions to the 
instruments) and present condition of this great national establisli* 
inent. 

By far the most important event— according to the Ai^tronom» 
Koyal’s official Report to the Visitors— during the past year has been 
the erection of the New South-east Equatoreal, — which, although not 
yet in a tromplete working state, is sufficiently finished to show that 
it will be, in all probability, the finest telescope of its nature in the 
world. The want of a powerful equatoreal has long been felt at 
the Observatory, and M r. Airy has naturally been solicitous to sup- 
ply this deficiency. The experience that the Astronomer Royal has 
had in the erection of the large equatoreals at Liverpool and at 
Cambridge has led him to adopt the old English, or Shuckburgh, 
form of construction, in preference to the long polar axis with tele^ 
scope on one side, or the German form. He has been the more 
particular with respect to the mounting of the instrument, as he has 
never lost sight of the consideration, that in observatories like that 
at Greenwich an equatoreal cannot be considered as a mere commo- 
dious support for a gazing telescope, but must be regarded as a 
firm, graduated instrument, with which right ascensions and polar 
distances can be determined with considerable accuracy. Remark- 
ing, then, the diameters of the graduated circles, but still more the 
diameters of the nvcked circles and the clamped circles, on which 
the steadiness of clock movement or the firmness of clamps must de- 
pend, — remarking also the engineering objections, as regards weak- 
ness and friction, to the support of an instrument which projects 
beyond its two bearings, — Mr. Airy prefers the English foini, wdiicb 
he has adopted with no novelty of principle, except that the decli- 
nation axis is so advanced in front of the centre of the polar axis^ 
and the upper part of the polar frame is so cut away, that the telescope 
commands the meridian without interruption to, and a little way 
beyond, the pole. Each cheek of the polar axis is a skeleton prism; 
and this form is braced against torsion if each of its sides is braced. 
The bracing is effected by a series of diagonal tension bars, and 
transversal thrusting bars (each being drawn or thrust by its appro- 
priate screw motion), the long pillars and the bars being of wrought- 
iron. The upper and lower ovals which carry these are of cast-iron. 
Oh the spindle of the lower oval turns freely the hour-wheel, 6 feet 
in diameter, on which the clock-movement acts. Microscopes are 
employed to o>>serve the graduations of the circles. The communi- 
cation of time is made by a small clock with a 10-inch pendulum 
beating seconds, near the fixed microscope of the hour-circle, and 
by a galvanic chronometer carried by the eye-end of the telescope ; 
but these docks do not give independent times : the wire of a gal- 
vanic battery, whose circuit is completed at 69" of every minute of 
the transit-clock, is carried through a coil into which springs a bar- 
magnet carried by the 10-inch pendulum, and is also carried through 
the coils of the galvanic chronometer, and thus the 10-inch clock is 
regulated and the chronometer is moved in exact accordance with 
the transit-dock. The seconds* wheel of the chronometer has only 
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$9 ftnd the seconds^dial h&s only 59 dlvmlons, one of which 
counte for the two euccesBive loconds (23 and 29); this is neoessa^ 
in consequence of the loss of one current per minute in the transit- 
ciock» ^ before remarked. In the lO inch clock there is no such 
imonialy. 

. Another pair of galvanic wires is brought by insulated rings and 
springs to a touch- piece at the eye-end of the telescope ; «these wires 
are connected with the pricker of the chronographic barrel, so that 
times may be registered on the same sheets as the times of obser- 
.vations with the transit circle and the altazimuth. 

The clock movement of the hour-circle is effected by extremely 
beautiful mechanism. By water falling 25 feet through a tube, a 
reaction machine (Barker’s Mill) is made to revolve four times in a 
second. This, acting through two worms, drives the hour-circle. 
Bor its regulation it gives motion to an axis revolving in 2", which 
acts upon a conical pendulum (caiTied by two pairs of springs that 
do the duty of a universal joint), by the remarkable contrivance 
called Sieman’s Chronometric Governor, of which the effect is that, 
if there is a tendency to acceleration, the throttle- valve of the water* 
pipe is immediately contracted. It is necessary that the pendulum 
suffer a retarding force, which ought to be strictly tangential ; to 
effect this Mr. Airy has so connected a small spade with the rotatory 
apparatus, that the pendulum, by enlarging its cone, dips the spade 
into a trough of water* The motion of this apparatus is extremely 
smooth and uniform. 

The Astronomical instruments and the Galvanic apparatus are 
stated to be in good working order. With respect to the Magnetical 
instruments, the vertical- force magnet, which rocks on knife-edges, 
has not performed satisfactorily during the late winter. The daily 
magnetic curve has been gradually assuming a form approaching 
much more nearly to a straight line than it had usually given, and, 
in particular, wanting altogether the remarkable sharp bends at 
certain hours of the day, which we know to be characteristic of the 
vertical force. The knife-edges have now been re-ground and 
polished, and the agate planes, which on examination were found to 
be far from correct, re-adjusted, and when the instrument was re- 
mounted, the magnet again presented cuives of the well-known 
form. Mr, Airy states that there is no difficulty in fixing precisely 
on the time when the indications began to be faulty. 

The Meteorological instruments are in good working order. In the 
radiation thermometer a decided improvement has been made by in- 
closing its bulb in an exhausted glass globe. 

The mean westerly map e tic declination for 1858 is about 21'^29'30*', 
lifting gradually diminished about 5' in the year. ITje mean dip 
with lai-ge needles is 68° 26'*3, and with small needles 68° 20'7 ; the 
change 1857 (as inferred from observation with the same needle) 
is insignificant. The vane of Osier’s Anemometer has turned 2$ 
times in the year, in the direction N.E., S.W., N. 

The maintenanoe of regular meridional observations is considered, 
as heretofore, the most important duty of the Observatoiy, The 
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Oloclic-SUr OataWtte of 103 stsum i« t^iofmi^hiy observed (if 
poimble) year. There are likewise stars which haTe been ab* 
served with moon or in oooultations, or stars which have some 
peonliar claims for ohservation. Of moveable bodies^ the moosi 
jieyer passes unobserved^ if visible ; the sun and ail the planets are 
observed when they pass before 15^, except on Sundays ; and when 
^6 mocni passes after any large planets passing after 15^ am 
observed. For transits the chronograpbie method is used, except for 
dose circumpolar stars. The number of meridional observaticms, 
from the 22ud of May, 1868, to the 16ih of May, 1859, mdusive, is 
as foUows : — ^Transits (two limbs, or two different systems of wires, 
being counted as two), 6215 ; pairs of observations of the collimators 
by the transit-oirole, 305 ; observations of transit- wires by reflection^ 
350 ; observations of collimator by collimator, 52 ; circle observa* 
tions of all kinds, 5141 ; observations of wire by reflection (included 
in the tale of circle observations), 324. Ko alteration is made in tho 
system of adjustments. 

The important labour of comparing chronometers has gone on as 
usual during the past year. The new chronometer-oven has been 
in perpetual use, — and numerous faults of adjustment, which had 
escaped the notice of chronometer-makers, have been detected in 
chronometers. The Post-Office clocks are duly regulated ; and the 
time-ball at Deal is dropped by direct Current, as formerly. 

The Astronomer R<^al, impressed with the importance of enabling 
ships departing from England on long voyages to have the true time 
at the latest moment, has contrived galvanic signals, which he has 
proposed to the Lords of the Admiralty should be exhibited ©very 
hour at the Start Point, A model of the appai-atus was exhibited 
and explained by Mr. Airy. 

In the autumn of 1858 a grant from Government enabled a new 
work to be commenced at the Observatoiy. This is a comparison of 
ManBen's Tahlee with the Greenwich observations of late years, both 
meridional and extra- meridional. The same observations had, in 
the daily routine of the Observatory, been compared with the 
N'uuiical Alinanaoh or JBurdehardt*9 Tables, The result, says Mr. 
Airy, for one year (1852), which alone has reached him, is most 
remarkable, and he states that HanssrCs must be regarded as 

nearly perfect. So great a step, he adds, to the best of his know- 
le<^e, has never been mad© in numerical physical theory. 

Upder ^^ head of General Remarks, Mr. Airy states that, with 
the inauguration of the New Equatoreal, will terminate the entire 
change from the old state of the Observatory. There is not now a 
siugle person employed, or instrument used in the Observatory which 
was there in Mr. Pond’s time, nor a wngl© room in the Observatory 
which is used as it was used then. — Abridged fr&m the Athenceumy 
1550 * 
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RetuUt ded'Med from the Meleorohgieal Segieter kept at the Soyal Obtercatory, Gi'eenmeh, during Ae y«or 185&. 
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HETEOEOLOGY OP 1859 . 


TIjc reading of the barometer Tran above its average value in J anuary, February, 
^darch, May, July, August, and Kovembec; and in defect in the remaining 
months of the year. 

Ithe mean reading of the barometer for the year, at the height of 190 feet above 
|he mean level of the sea, vras 29*772 inches. 

The mean temperature of the air was above the averam value of 88 years in 
January by February, by 6®; March, W H®; April, byf®; May, by i® j 
June, by 3|®; July, by 61® j August, by 2f® ; September, by i® ; Octobw, byl®j 
|Uid below in November, by ; and in December, by 2®, 

The mean temperature of air for the year was 50*8® ; that of evaroration 
was 47*7®; and that of the dew-point 44*7®. The mean degree of humidity was 
80®, complete saturation being represented by 1(K). Hain fell on 145 days ; the 
amount collected was 25*9 inches. 

Till the 9th of January the temperature was alternately in excess and defhct ; 
tha mean for the period was nearly that of the average. On the lOih of January 
a warm period set in, which continued till April 11th, with the exception of the 
three days ending April Ist, which were 8®, 9®, and 6® respectively odow th(!iir 
average values. The average daily excess of temperature for the 91 days 
ending April 11th was 5^®; on April 12th a cold period set in and continned 
tiU May 23rd; the average daily defect was 2i" nearly; and from May 
24th to the end of the quarter U w'as almost always warm; the average 
daily excess was nearly 3®. From the beginning of July till the 27th of August 
the weather was unusually fine and hot ; the neat during some parts of July 
was excessive. From August 28th to September 23nd a cold period prevailed^, 
the defect averaging 1^® daily ; and from September 23rd to the end of the 
quarter the temperature was daily in excess to the average amount of 4f®. 
October was fine till the 20th; the excess of daily temperature was 6®. On the 
2l8t a sudden and severe cold set in ; the daily average depression of tempera- 
ture was 8^®. TiU the 8th of November it was warm ; on the 9th a cold period 
«et in, which continued, with the exception of two or three days, tiU December 
23rd. It was particularly cold from December 16th to December 19th ; from De- 
cember 24th the weather was warm ; the range of temperature in the months of 
April, October, and December, were unusually large. The range of temperature 
in October at some places approximated to 60®, and in December the tempe- 
rature fell as low aa zero at some places in the midland counties. 

The month of July was worm throughout ; the temperature of the air in the 
shade reached 92^® on the 12th, and 93® on the 13th and 18th; the mean 
temperature of these days was 76*7®, 76*2®, and 74*3® respectively ; and on 
seven other days in the month the mean temperature of the twenty-four 
hours exceeded 70®. In the years 1826 and 1837 the mean temperature exceeded 
70® on nine days ; but back to the year 1814 there is no instance of ten days in 
the month of July of such high temperature. It sometimes happens that several 
years together pass, as in the years 1838, 1839, 1840, 1841, and 1842, without any 
instance of a mean temperature for the day reaching 70 ®, and there was only 
one in each of the three foUowing years, 1842, 1843, and 1844. The mean tem- 
perature of the month, as might be expected from the preceding facts, was re- 
markable ; it was 68*1®, whilst its average, found from eighty-eight years' con- 
eecutive observation, is 61*4®; the excess of temperature, therefore, for the 
whole month, was no less than 67®. The temperature of this month is very 
remarkable in another respect : the highest monthly temperature in any month 
in the eighty-eight preceding years was 67® in the year 1778, and the temperature 
of this month exceeds this 1*1®, and therefore the temperature of July stands 
out aa the highest monthly temperature ever experienced as far back as trust- 
worthy records extend. 

The mean high day temperature of July was 81*8®, exceeding its average hy 
8i®. In the year 1831 it was 76*6® ; 1846 was 77-9® ; 1847 was 80*6® : and in 1852 
it was 77*8®. T^io^lugh day temperatures were therefore remarkably high. 

The rnetm low night temperature was 67*2®, being 4*1® above the average. The 
nights were ^erefore warm, but the high temperat^e of the month was mostly 
attributable io exoess of day temperature. 

The temperature of the year 1859 was nearly 2^® above the average vahie of 
eighty-eight years. The hiffhest temperature of the year was 93 0® in July ; 
the lowest was 14® in December ; but, as has been .before stated, that at some 
places the temperature descended to aero ; therefore the range of temperature 
exceeded 90®. 

The mean weight of a cubic foot of air was 557 grains in January, and 524 in 
Ji^; and the average for the year was 540 ^ains. 

Thunderstorms were prevalent in May and June. 



®bituars. 

OP PERSOKfl EMINENT IN 6CIEN0H OB ABT, 185&. 


TTilb Bct. Jxuts InruJk.it f matlimatician. 

^AiruBL Johnson, Kadcliff® Obaerrer, the suecessor of Mr. Rigaud. Mr, 
Johnaonwa* a devoted and disinterested worker: nothing was allowed to 
interfere with the regular duties of the Observatoiy. Night after night, 
with not more than a rare periodical break of a week or two, he was at the 
same task, steadily travelling through the region which he had marked 
out for his observation of the circumpolar heavens, to which latterly were 
added the important labours connected with the heliometer. Taking the 
Oroombridge Catalo^e as his foundation, he re-observed all the stars— more 
than 4000 — included in that catalogue, and added 1 600 other stars not found 
in Groombridge. The meridian instruments of the Radcliffe Observatory 
were for several years almost wholly employed for this work ; and volumes 
40 — 63 of the Kadcliffe Observatory are filled with observations and special 
catalogues, all designed for ultimate collection into one large catalogue of 
circumpolar stars, of which some sheets have already passed tlu’ou^ the 
press. 

HfiVar Rsllav, the historian, HaUam was a very competent mathematician, 

in every matter which could concern an historian of tlie Middle Ages, up to 
the middle of the seventeenth century at least. HaUam is as correct in his 
pithy notices of algebra as in any part of his work. He had studied some 
old books, and all the historians. And the same may be said of Physics as 
of Mathematics.*' — De Morgan. 

R. G, Weight, of Hereford, a good chemist, who first proposed the employment 
of fulminating mercury in the peroussion-eap. 

XilCBS PLiLNiiGAN, long attached to the Ordnance Survey of Ireland, and fossil 
coUector to the Geological Survey. He was the discoverer of the Oldbamia 
of the Cambrian rocks, of the Kiltorcan hill fossils in the upper part of the 
Old Red Sandstone, and of many other fossils rare or new to science, 

Objjilxb Robxkt Leslie, R. A, “ He ranks with West, Newton, and Allston, as 
one of the four American painters who have earned an English fame. As 
the illustrator of Shakspeare, Hon Quixote, MoU^re, and Goldsmith, ho 
ranks above them aU.*'— 

ALBiJ^NDEB Huhboldt, in his 90th year. It would be impossible within our 
limit, to sketch even the outline of the important labours of this earnest 
cultivator of science. The Athenasumy No. 1046, states: — ‘‘During his 
Asiatic Expedition, Alexander Humboldt determined many most important 
facts in connexion with the laws of terrestrial magnetism : and to his energy 
is due the establishment of magnetic observatories by the governments of 
Prussia, Austria, Russia, France, America and England, in every part of the 
world. Connected with these magnetic observatories meteorologicEU registers 
CS'J' sfully kept, and the result has been the determination of the laws 
whi^ regulate the distribution of heat over the earth’s surface— these 
iregisters having been, with enormous labour, reduced by Professor Dove, of 
Herlin, The magnetic obse^ations being all submitted to General Sabine, 
he haiL with the utmost precision, determined the laws regulating the varia- 
tion of the earth’s magnetic intensity, and shown how intimately these varia- 
tious are connected with temperature, and with great phenomena taldng 
maoe in that far distant luminary — the Sun itself. In French and German 
.Humboldt published books and papers on several other subjects. His 
Astronovucal Obtervatiow, his M9$ay on ike Geographical Diutribution o/* 
Tlanity and On the Diitribuiian of Seat on the GlobCy together with his works 
On Mlectrieal his Political Meeag on the Jeland of Ctkhay P^agmentt 

of Aeiatic Qeologv and Climatologgy are well known. But to the publio 
^neMliy, Humboldt is more especially known as the great explorer of the 
uistrlct drained by the Amazon and the Orinoco,— by his Aspects oJ'Saiure, 
and by his Coewio#/* An excellent portrait of Humboldt, from that by Von 
* memoir of his life and labours, appeared in the Year^Pook 

Cg Aoio. 

Davh) Cox, the eminent landscape painter in water-colours. 
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J 4 -OOB founder of the Pbnmmceutioal Society. 

W. fi. Hi^MiLTOX, I'onnerly Pre»«deiit of the G^eographical Society. Hii great 
feat was the capture Irora the French of the U^etta Stoske, now in the 
British Museum. 

Bib GtsoBOB Stavxtox, the celebrated Chinese scholar. 

ABXBtTB Hexfbsy, F.K.S. oud F.L.S., Professor of Botany in King's Ccflege, 
Lpndon, and Bxamhmr in Natural Science to the Boyal Ao^enay. 

** Professor Honfrey has long been known os an exoeilent histologiiA and 
sound regt5table physiologist. Especially oonverswat with the botanical 
literature of the ti'ermans, we owe to his pen many valuable diaswrtiKtions 
upon subjects little attead^ to in Englaad. The^papers in the Mier^/raphio 
I>ictioiuiryv,eTe by him in conjunction with Dr. Griffith," — Mktausum, 

Caitii Bitteb, the eminent geographer. 

Tbovas HoBsriBXii), naturslfst. 

2>. S. B. J. Bigavd, astronomer. 

WILLZA3C JoHX Bbobbuip, naturaHst. 

Baku hb Gbht, President of the Institute of British Architects. 

iJambs Wabx>, the Paul Potter ot‘ the English School, and the oldest of 13xe Boyal 
Acaderaicians-xm his 91st year. 

WiiJiXAM; Spalbixg, Professor of Logic m the University of St. Andrew's. 

D*. Gxobgji Wilsox, the biographer of Reid and Cavendish; the First 
Benus Professor of Technology in the University of Edinburgh, and Director 
of the Industrial Museum of that city. Dr. Wilson had written an Biemen^ 
tar^ Tr«aii»« on Chetniairy^ Measarches in Coloier-^Blindneas, and Th$ Five 
Gaiewaya of Kno wledge. 

William Hbwbt Rolfb, of Sandwich, a sound antiquary. 

Db. Bbtguy, the eminent physician, whose great reputation as a pathologist 
depended on his having iieeu the first to demonstrate the existence of a 
peculiar condition of the renal organs, constituting a disease which has been 
named after its discoverer, Morbua Briqhiii. 

D* W. Hiichbll, B.A., Secretary to the Zoologicnl Society, and the succcsefttl 
manager of the Gardens for 12 years, the annual number of visitors ixmreasing 
from 94,000 to 400, 000. Under his management, the average income of the 
Society was more than doubled. The ooileotion of living animals is the Bnest 
in the world, emd contains more species than all the Zoological Gardens on 
the Continent can produce. The Reptile House, the Aquarium, and many 
other improvements, were entire novelties to the public, and many sections 
of the collection were altogether unrepresented before bis time. The Ante> 
lopes, the Cranes, and the Himalayan Pheeciants are instances of this. The 
Eland has been perfectly acclimated in England. The Council, in their 
Report to the Society, acknowledge the eminent services of Mr. Mitchell, 
upon his resignation of his office, to join the Sooi^t^ d’Acclimatation, in the 
Bois do Bontagne ; he died shortly afterwards at Paris. 

Bib Thomas Tassbll Gbaxt, a man of high merit as a practical inventor. To 
his genius the public is indebted for the steam>maohinery used in the manu- 
facture of biscuit, which effects a saving to the country amounting annually 
to 30,000/., — a new life-buoy, — a feathering paddle-wheel, — the patent fuel 
which bore his name, — and the apparatus for distilling fipesh water from 
the sea. — Athenmum. 

3>b, Niohol, Professor of Astronomy in the University of Glasgow, and deserv- 
edly known for his sound and eloquent books on Astronomy— such as The 
Armiie(Aure (fthe HeavenSf The Solar Syatem^ The Flunetetry Syaiemtt Ac, 

2)b. DroKisinB Labdxbb, the best popular scientific writer and encvolopsedist 
in the English language. Ho was born in Dublin, in 1793, and educated at 
Trimly College, Cambridge, where ho gained sixteen prises in met^hysics, 
pure mathematics, natural philosophy, agronomy, and mend philosophy. 
Between 1817 and 1927 pubKshed three treatises on gwmetry, trigo- 
nometry, nnd the diff’erential and integral calonlus ; in addition to the f^st 
six books of Euclid, with a eommentary, followed by a treatise on solid 
geometry. Next appeared his popular Treatiae on the Steam-BnyimSf the 
late editicms of whioh contain the refutation of those absurd reports which 
have been generally circulated, imputing to Dr. Lardner opinions as W the 
impossibility of the Atlantic voyage, which are precisely the reverse of those 
he really expressed. For his Cabinet Cyclopadiat 135 volumes, he wrote 
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several treatisei, besidefl ehUfimng the contrilmtions of leading men of 
toienoe. Between 1830 and 1340, he was much ennged by railway companies 
in the Bcientiilo and engineering departments. Between 1840 and 1845, he 
lectured iu every principal town of the United States, and in Cuba : of his 
lectures in two large volumes more than fifteen editions have been sold. Hiji 
JSamSiookt of Moimral FkUomphg and Mmtum of Seionoo ond Art arto 
deservedly pcmulav, the publication of the latter starting with nearly 60,000 
Bubsoiibers. Xn the preparation of has voluminous works, Ur. Lardner wa« 
ever mindfiil of the assistanoe he received ; and be laa gratefully ao* 
knowledged the sdrrioe of the many volumes of the Aroana tf Science 
asid Ye&n-BoQk ^^FaaU ae records of current shienoe. The mostoopiout 
memoir of Ur, iWdner will be fi>und in Men of the Time, edit. 1867. 

IsiXBAHD Kiiranox Bauyin, railway engineer and architect of the Ghocd 
Eastern Iron Steam-ship. ** Following m the footsteps of his distinguislieid 
parent. Sir Isambard Brunei, his early career, even from its commencement^ 
was remarkable for originality in the conc^tion of the works confided to 
him. As his eaperienoe increased, bis oonfldenoe in bis own powers aug*> 
mented ; and the Great Western Hail way, with its broad gauge line, coIossm 
engines, large carriages, and bold designs of every description, was carried 
onward, ana ultimately embraced a wide district of the country. The snake 
feeling induced, in steam navigation, the successive construction of the Great 
Western steamer, the largest vessel of the time, until superseded by the Oreai 
Britain, which was in turn eclipsed by the Or eat Eastern, the most 
gigantic exp^iment of the age. The great ship was Brunefs peculiar child ; 
he applied himself to it in a manner which could not fail to command respect f 
and il be did not live to see its final and successful completion, he taw 
enough, in his later hours, to sustain him in the belief that bis idea would 
ultimately become a triumphant reality ,’* — Address of the Bresident <f ihs 
Institution (f Civil Engineers, 

Hobubt Stbphbnsoit, railway engineer, architect of the Britannia and Victoria 
Tubular Bridges. ** Like Brunei, ilobert Stephenson commenced his profes- 
sional career under his father, George Stephenson. His early years were 
devoted to the improvement and construction of tho locomotive, and to him 
we owe the type of those machines, many of which are now actually in use 
on our railways. From the time of the Liverpool and Manchester Railway 
— when our joint report contributed in a great degree to the adoption of tho 
loeomotivo engine as the means of transport — and of the subseq^uent London 
and Birmingham line, with its long Parliamentary contests, its Kilsby tunnel, 

' and other difficulties inherent in so new an undertaking, a multitude of other 
lines followed, in which there had to be foreseen and provided for numerous 
difficulties, all of which were met and surmounted with ooc^ess and consum- 
mate skill. Among th^e great works may be mentioned the Royal Border 
and high-level bridges, and more especially the Conway and Britannia 
bridges, which were the first examples on so vast a scale of the tubular prin- 
ciple, and the bridges across the St. Lawrence and the Nile, remarkable alike 
for their grandeur of oonoeptiou and successful execution. In the enjoyment 
of a distinguished name and reputation, Robert Stephenson, like Brunei, 
has been cut off while still in the middle period of life, and although he pur- 
sued his profession with persevering energy, and accompiishod in it those 
triumphs of the successful application of a mind well trained and stored 
with practical and theoretical knowledge of various kinds, and achieved some 
of the pfreatest works of art which have been witnessed in our d^, he at tho 
same time obtained an eminence in tho scientific world rarelv reached by 
any practical jirofesskraal mau/'-^Address of ths President of the ImHiuHon 
ef CkH Engineers. A Portrait and Memoir of Robert Stephenson wiR bo 
found hi the Tsar*Book of Easts, 1851. 

Ub. THOmuo NnTTAL, who devoted much of his time to the study of botany and 
geology, pulodisb^ the Genera ef North Amerioan Bkmts, The Birds of the 
UnitM States, and other works. He travelled in California, and pubumed 
several papers on the ahelis and plants of that region, 

FBaoBBicE Cbaob, who;:6 skill and taste as a doomtor had long been 
acknowledged. He left a vahxidfie and extensive collection of maps, plans, 
and views of every part of London, firom a very early period to the f^rosent. 
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and Kincordineihire Granite 
Quarries, 112. 

Acuromatic Lens, Diaphragm for, 152. 
Actinia, iiged, 228. 

Actinometer, New, 216. 

Adulteration of French Wines by Plas- 
ter, 205. 

Aerial Ship, New American, 124. 
Agriculture, the Forces Used in, 117, 
Albert Bridge, Saltash, 77. 

Aluminium, the New Metal, 194. 
Aluminium, Mode of Solderiug, 196, 
Aluminium bronze, 197. 

American Steam Firo-engino, 32. 
American Gunboat, 39. 

American New lUfle Cannon, 42. 

Angle of Dock-gates and Cell of the Bee, 
163. 

Animal Composition, Lawes and Gil- 
bert on, 200. 

Animal Food and Bread, Gilbert on, 

200 . 

Apiarian Society, the, 234. 

Aquarium, Marine, Management of, 229, 
Arches, Cast-iron, Strength ofi 89. 
Armstrong Gun, the, 47—50. 
Armstrong, Sir W., hia Hydraulic Ma- 
chinery, 72. 

Armstrong, Sir W., his Inventions, 60, 
AjrroWr Poison, New, fVom China, 239. 
Arsenic in Artificial Manures, 204. 
Arsenic in Green Pat^r-hangings, 204 
Arsenic not injurious to Larvui of Files, 
204. 

Arsenic, March's Test for, 202. 

Arsenic, Eeinsch’s Test for, 202. 
Arsenical Fly-paper, 203. 

Artesian Well, Trafalgar-square, 62. 
Astronomer Koyal on the Moon’s Mo- 
tion, 142. 

Astronomer Boyal on the Compass in 
iron ships, 167. 

Atlantic Cable, Hoarder on, 178. 
Atlantic Cable, Kepurt on, 179. 
Atmosphere, Aqueous Vapour of the, 
144 

Atmospheric Electricity, Joule on, 166, 
Auckland, Coal Field of, 244. 

Aurora Borealis, Electrical, 166, 
Australia, Salmon for, 227. 

Australia, Southern, Geology of, 243, 
Australian Gold, 243. 

Axe, Several Bla^d, for Stone-dressing, 

120 . 

Axle-Boxes, New System of, 81. 

Ball Filled with Molten Iron, Experi- 
ments with, 41. 

Ballarat Gold Field, 243. 

Balloons for Exploring Australia, 126. 


Balloon Observations by the British 
Association, 162. 

Barclay’s Patent Indelible Paper, 134. 
Barometer, Annual Variation ot; 274 
Bee, Cell of the, 163. 

Bee-Keeping, Tegetmeycr on, 238. 
Beetles, Eyeless, 236. 

Bell, the Great, at Westminster, 16. 
Bell-casting, Steel, 94. 

Bessemer’s Improved Iron and Steel, 
83, 85—88. 

Bcyrichia from Canada. 284. 

Bidder, Mr., his Address to the Institu- 
tion of Civil Engineers, 18. 

Birds, New, 224 
Birds of Paradise, New, 224 
Blasting Bock Experiments, 68. 
Blaze-proof Dresses, Female, 212. 

Blood, Coagulation of the, 206. 

Boots and Shoes made by Macliincry, 
123. 

Boring for Water, 61. 

Boydell and Bray's Traction Engines, 
118. 

Bracket, Self-supporting, 111. 

Bread by Machinery, 120. 

Bread, New Mode of Making, 122. 
Breakwaters for Harbours, Bum’s, 
New, 70. 

Brewster on Ancient Glass, 162. 
Brewster on Calcodony Landscape, 154. 
Brewster on Double Kefraction, 163. 
Brewster on Fog-Signals, 154. 

Brick and Tile Machinery, Dry Clay, 
115. 

Bridges, Westminster and Victoria, Mr. 

Bidder on, 14. 

Brixham Cavern, the, 245. 

Bronze Coinage, 95, 96. 

Bronze Decimal Coinage for Canada, 95, 
Bronze Statue-costing, 97. 

Brunei’s Albert Tubular Bridge, 77. 
Butterflies, British, 235. 

Cable, see Atlantic Cable. 

Cable, Tasmanian, Submarine, 181. 
Cables for Submarine Telegraphs, Mr. 
Bidder on, 14. 

Calcedony, Landscape in, 164. 

Capsules, Mannfacture of, 94 
Carbon Ink, Manufticture of, 210. 
Cartridges, Lubricating, 212. 

Cartridge, New Army Blank, 46. 
Caverns, Canadian, 246. 

Caverns, Ossiferous and Fissures o 
Devon, 246. 

Ceilings. Securing, 112, 

Chemical Equivalents, Dr. Lyon Play- 
fair on, 187. 

Chimney-shaft straightened, 74 



Clxloroform, Inhalation of, W. 
Chronometry of Life, 236. 

Civil Engineering, Progress of, 13. 
Claudet, M., on Lenses and Object- 
glasses, 152, 153. 

Clodc; Self-winding. 120. 

Clothing made by Machinery, 121. 

Coal Consumption, Kcoaaomy of, 20* 
Coal-formation of Auckland, 21^ 

Coal in South Africa, 24-11. 

Coal, Supply of, 101. 

Cocoa-nut Oil, Extracting, 105. 
Coffer-dams and Piling, Bryant on, 67* 
Coinage, Bronze, for Canada. 95. 
Coinage, Copper or Bronze, New, 96. 
Cold, Bcmarkable, in Canada, 273. 
Coloara, Cause of, 162. 
Coiour-BUndness, Dr. Wilson on, 150. 
Comet of 1859, 270. 

Comet, Biela’s Double, 270. 

Comet of Donati, 271. 

Comets, Tails of, their Structure, 272. 
Compass, the, in Iron Ships, Towson's 
Eeport on, 166 — 169. 

Cone Telegraph System, the, 75. 
Conservation of Force, Faraday on, 135. 
Cookery, Military, Captain Grant’s, 
107. 

Cooking Apparatus, New, 108. 

Crab, Improved, 73. 

Crops, Manuring, 116. 

Crystal, Growth of one, 137. 

Curare Poison and Lock-jaw, 198. 
Death’s Head Moth, remarkable, 233. 
Decimal Coinage, 96. 

Deep-Sea Prcasure-gaiige, 67. 

Deep-Sea Soundings, their Uncertainty, 
169. 

Derrick, the Floating, 72. 

Development, Progressive, 241. 
Diamonds, Formation of, 189, 
Disinfectant, New, 109. 

Dividing Metals by Rotation, 92. 
Douglas, Sir H., his Improved Screw 
Propeller, 27. 

Dragon-tree, Growth of the, 238. 

Drains a^^d Water-oourscs, Clearing of, 
by Easton and Amos, 68. 

Dura Den and its Fossil Fishos, 249. 
Dye, Mauve, 208. 

Dye, New Black, 208. 

Dyes, Red, 206. 

Dynamics of Gases, 138. 

Earth, Temperature of the, 260, 
Earthquake in Cornwall, 260. 
Earthquake at Quito, 267, 

Eel, Electrical, 229, 

Eland Meat, Quality of, 223, 

Electric Gable^ee Atlantic and Cable. 
Electric Coble, coiled. Discharge of, 
177. 

Electric Conductibility of Wires and 
Pressure, 167. 

Electric Light Apparatus, 182. 


Electric Loom, BonellPs, 165. * 

Electric Telegraph sending through 
Long Wires, 164. 

Electric Telegraph in France, 182. 
Electrical “ frequency,” 168. 

Electrical Theory of Aurora BorealU, 
by Grove, 166. 

Electricity, Atmospheric, 166, 

Electricity of Tourmalines^ 166. 
Electricity transmitted through Water^ 
Lindsay on, 171. 

Electro-medical Apparatus, New, 184. 
Electro-Telegraphy, Improved : Aoross 
the Tay without Wires, 174; Auto- 
matic Writing Telograph, Wheat- 
stone’s, 176; Globe Telegraph, 173; 
India-Rubber Insulation, 172 — 173; 
Insulating Wires, 172; Long Cir- 
cuits, A. Varley’s, 176; Micro-Elec- 
tric Telegrapli, 174;. Signals, Im- 
proved, 176. 

Electrotype Work, Durability of, 186, 
Electro-Zmc Deposits on Engraved 
Plates, 185. 

Elephant Remains at Ilford, 250, 

Enlield Rifle, the, 63. 

Engine Governor, Jonson’s Marine, 19, 
Engraved Plates, Printing from, 186. 
Etna, Events of, 264. 

Eye, Luminous Impressions on the, 
155. 

Fabrics, New, 132. 

Falkland Islands, Birds from, 225. 
Faraday on the Conservation of Force, 
135. 

Faraday on Ozone and Antozone, 189. * 
Faraday on Phosphorescence and Fluo^ 
rescence, 148. 

Faraday on Water in Lighthouses, 69, 
Ferns, Vascular Bundles of, 237. 

Ferns, Vegetative Axis of, 238. 
File-cutting Maclunery, 93. 

Filters, Magnetic Proto-Carbide of 
Iron, 193. 

Fire-escape, New, 107. 

Fire-proof Composition, New, lOd, 
Fire-proof Dresses, 212. 

” Fish Rain,” 228. 

Fitzmaurice, Hon. Mqjor, his New 
Light, 104; Super-heated Steam, 19. 
Flint Implements in the Drift, 262— 
260. 

Fitzroy, Admiral, on the Compass itt 
Iron Ships, 168. 

Floating Iterrick, the, 72. 

Floors, Coverings for, 110, 

Flue Pedestal, the, 100. 

Fly-papers, Arsenical, 203. 

Footprints on the Sea-shore, 251. 
Forgery, Prevention of, 133. 

Fossil Elephants at Ilford, 250. 

Fossil Fishes of Dura Den, 249, 

** Fossil Lightning,” 248. 

Fossils, Cape, 263. 
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ToesiUtiPom New Zealand, S(J3, 

^Taaophtetic Prooesa, New, 184. 

Gas Bakinff Oven, Improved, 100, 

Gas Ltirfitedby Elecmdty, 101. 

GaB-lkhtingr, libprbved, 100. 

Gae, Water, 102. 

Gases, Dynamics of, 138. 

Gases, Heat transmitted throti^fe, 189. 

Genetic Cycte in Organic Nature, 217. 

Geology of New Zeuland, 269. 

Goolo^ of Southern Australia* 243. 

Geolog^ of Vancouver's Island, 242. 

Gilding Textile Fabrics, 209. 

Gladers, Veined Structure of, 241. 

Glass, Ancient. Decomposition of, 1S2. 

Glass, *reusUeand€oinpresalve8trength 
oi;69. 

Gorilla, l^ofeasor Owen’s Account of 
the, 219. 

Aberdeen and Kincardine- 
shire, 112. 

Grant, Capt., his Military Cookery, 107. 

threat Eastern Steam-ship, the, 15. 

Green Colour, New, 207. 

Gun, the Armstrong, 47^60. 

Gun, Improved, 46. 

Guns, Rmed, 43. 

Gunboat, American, 39. 

Gunpowder Mills, Explosions in, 108. 

Gunpowder, Properties of, 64—67. 

Gutta Percha, Society of Arts Report 
on, 109. 

Hawkesley's Purification of the Serpen- 
ttne, 64. 

Heat-Ditfusers, True Action of, 97. 

Heat Sensation caused by Carbonic 
Acid, 187. 

Heat Transmitted through Gases, 

m 

Berring, Natural History of the, 226. 

Holst-Govemor, Baines’s Patent, 74. 

Biopkins, Mr., on the Earth’s Tempe- 
rature, 260. 

Bot-blast Ovens for Iron Furnaces, 99. 

Human Bace, Supposed Antiquity of— 
liettcrs and Papers by Anderson, 
Babbage, Cull, Evans, Falconer, 
Flower, Henslow, Homer, LyelJ, 
Sir Cluuries, Ogden, Osburn, W., 
Prtatwlch, Bamsay, Sharpe, Wright. 
T., Wvatt, 262-260. 

Hydraulic Engineering, Bidder on, 13. 

Hydranlic Lift at Victoria Docks, 71. 

Hydraulic Machinery, Sir W, Arm- 
strong’s, 73. 

Hydrogen, BinoHde oi; 186. 

Ice, Pimessor Forhea on, 26X, 

Insects, Bare, 1S33. 

Institution of Civil Engineers* Pre- 
miums, 288. 

Iron-eased WarBtetti&-Frigatefl,lL 

Iron, Cast, Arches, 69. 

Iron Forginas, Large, 89. 

Ixpn Ships, the Compue In, 166-^169. 


Iron mid Steel Plates andi lSeavy Ord- 
nance, 41. 

Iron, Wrought, and Steel, Strength 

88 . 

Kaleidoscopic Coloqr-top, thcs, 161, 
Kelp, Manufaeture ot HO. 

Kiang, or Wild Horse of Thibet, 223. 
Kuhlmann’s Water-CBass Process, 113. 
Lamp, Submarine, 66. ' 

Lancaster llifle, the, 61 
Land-surveying, New PlottingScale for, 
119. 

Lantern-fly of Honduras, 2.84. 

Lardner, Dr., on War Engiims, 40. 
Lavender, Perks's Cultivation of, at 
Ultchin, 240. 

Lead in SnutF, 206. 

Leather, Vegetable, 110. 

Letters, Damaged, to Bestore, 133. 

Life, Chronometry of, 236. 

Light, Fitzmauricc's, 104. 

Light, Influence of, on Animals, 160. 
Light, New, 104. 

Light, New Apparatus for Analysing, 
154. 

Light, Signal, Silas’s, 103. 

Lighthouses and Beacons, Improved, 
Koberts on, 69. 

Lighthouses, Water In, 69. 

Lock-jaw and Curare Poison, 198, 
liock, Keyless, 120. 

Locomotives, Coal-bumii^, without 
Smoke, 80. 

Locomotive Engines, Coal and Coke 
in, 79. 

Locomotive, Turnpike, 81, 
Lucemariada, New, 228, 

Madder, Properties ot^ 207. 

Magnetic Action of the Sun. 140, 
Magneto-Electric Light at South Fore- 
land Lighthouse, 183. 

Mammals, Fossil, Owen on, 246. 
Manuring Crops, Experimental. U6. 
Match, theSirfety,102. 

Mauve Dye, New, 208. 

Metals divided by Rotation, 92. 
Meteorological Summary of IW, 229, 
Milk, Preservation of, 19^ 

Miners' Safety Cage, 82, 

Minerals, Artificial formation 6^ 190, 
Mollusks, Nudibranchiate, 229. 

Mont Blanc, Thermometric Stations 
on, 146. 

Moon, Eruptive Action in the, 271 
Moon's Motion, the Astronomur il^ytd 
on, 142. 

Nails and Bolts, Spiral Driving, 91 
New Zeeland, Geology ot 269. 

New Zealand, Sparrows for, 225. 
Obituary of Eminent Persons, IS^^L 
Object-glasses, Focus of, 163. 
Observatory, the Royal, Report 
Oil, Cocoa-uut, Extracting, 106, 

Oil, Solidification of, 209/^ 
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Nature, Genetic Circle in, 217. 
t)ven, 6 sa Baking', Improved, IdO. 
Ovens, Hot-blast, for Iron Fnrnaees, 99. 
Owen, Prof., his new Classification 
0fE^ileB,231. 

Gwen, Prof., on the Eland Meat, 223. 
Owen, Prof., account of the Gorilla, 219. 
Dw^, Prof., on Fossil Mammals, 24$, 
daone, Atmosi^erlc, 273. 

Ozone and Antozone, Faraday on, 189. 
Paper, Barclay’s Patent Indmble, 124. 
Paradise, New Birds of, 234. 

Pheasants, New, 226. 

Phonautograph, the, by the Abbd 
Moigmo, 145. 

Phonoscope and Hydrophone, the, 145. 
Phosphorescence and Fluoresecnoe, 
Faraday on, 148. 

Photographic Process, 213 — 216 : Car- 
bon Printing, 213 j EngTa\Tng on 
Wood, 214; Lens, New, 3L5 ; Light, 
new action of, by Niepce, 213 ; Muro- 
Photography, 116; Photo-Uthotype, 
214; Photographs for Government 
InstltutionB, 216; Platinum Toning, 
216. 

Piling and Coffer-dams, B^ant on, 67. 
Pipes, New Modes of Joining, 93. 
Planing Machine, New, 123. 

Plants, Growth of, 237. 

Plants, Respiration of, 237. 

Poisons, Metallic, Detection of, 202. 
Powder-mills, Explosions in, 108, 
Pressure Gauge, Deep Sea, 57. 
Printing-office, Improved, 129. 
Printing-press, Universal, 130. 

Printing Shawls, 132. 

Printing-Surface, see Surfhee-Printing. 
Pterapsis in Lower Ludlow Rock, 263. 
Radiation, Solar, 272. 

Railway Breaks, Fairbairn on, 79. 
Railway Bridge, Brunei’s Tubular, 78. 
l^lway Bridges, Great Spans in, 76. 
Railway, Liverpool and Manchester, 76, 
Ruin, Diminutum of, 175. 

Rain, Unusual in the Lake District, 275. 
Ransorae, F., on Water-glass, 113. 

Red Lee 4, Substitute for, 124. 
Refraction, Double, Brewster On, 163. 
Eennie;, George, and Liverpool and 
Manchester Railway, 75. 

Reptiles, New Classification of, by 
,t>wen, 231. 

Reptilian Eggs, 249. 

Reptilian Remains, 248. 

Improved, 46. 

Rhodes's Patent Tents, 63. 

Rifle Cannon, American New, 42. 
RifleSy Lancastei and Enfield cmnp&rtd, 
61. 

Rifled Gun, Haddan’s, 44. 

Rifled Gun, Thomas’s, 43. 

Rotatory- Motion and Astronomical Ob- 
servations at Sea, 142. 


Royal Observatory, Annual Report on 
the, 276—278. 

Royal Society’s Medals Awarded, 163. 
Russel), Scott, Ids Metailic Ships, 9R 
Safety-Cage for Miners, 82. 

Safety Match, the, 102. 

Salamander, living at Paris, 231. 

Salmon for Australia, 227« 

Saturn, Occulfcation of, 270. 

Screw Line-of-battle Ship Victor^ 24. 
Screw Propellers, Experiments with, 29. 
Screw Propeller, Sir H. Douglas’s Im- 
proved, 27. 

Seal, Eared, of the Cape of Good Hope, 
222 . 

Serpentine, Purification of the, 64. 

Shea Butter, Economy of^ 239. 

Ships of the Royal Nary, Modiflc&tionf 
of, 87. 

Ships, Scott Russell’s Metallic, 91. 
Ship’s Windlass, New, 37, 

Ship-building, Improvements in, 36« 
Ship-building, Timber for, 83. 

Signals, Fog, suggested, 164, 

Signal Lights, Silas's, 103. 

Silvered Surfaces ijtotected by Liebig’s 
Process, 186. ^ 

Snake-Bites, Antidote for, 232, 

Solvent, Remarkable, 209. 

Sound, Intensification of, 146. 
Soundings, Deep Sea, uncertain, 169. 
Sparrows for New Zealand, 226. 

Species, Origin of, 241. 

Specific Gravities, New Mode of Ascer- 
taining, 138. 

Spencer’s Magnetic Proto-Carbide of 
Iron Filters, 193. 

Spider, Ravenous, 233. 

Statue-casting, Bronze, 97. 

Steam Agriculture, 112, 113. 

Steam Batteries, New Iron, 23. 
Steam-boiler Explosions Firevented, 21. 
Steam, Density of, 20. 

Steam, Dry Saturated, 191. 

Steam Fire-engine, American, 32. 

Steam Fire-engine, by Shand and Ma> 
son, 31. 

Steam-Hammer, Gigantic, for Woolwich 
Arsenal, 50. 

Steam N avigatlon* Improvements in, 22. 
Steam Plough, Chandler and Oliver's, 
83. 

Steam Ram, New Iron, 26. 

Steam-ship, the Great EaUem^ 15, 
Steam-ships, Iron, 30, 

Steam, Sup^-heated, 17. 

Steam, Superseded, 21. 

Steam Timsport, Economy of, 20. 
Steel Bell-oasting, 94. 

Steel, Improved Manufeoture ofl 63. 
Steel and Iron, Malleable, Beasoincar^f 
Patent, 86. 

Submarine Boat, 66. 

Submarine Lamp, 66. 
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Submarine Warfbre, 38. 

Submarine Work, 67. 

Sun, Magnetic Action of the, 140. 
Buper^beated Steam, 17. 
Surface-Condensation. 20, 
Surface-Printing, Collini’e Improved, 
129. 

Surface-Printing from Engrovcd Plate*, 
bv Bradbury, 130. 

Swift, the Tree, from Macassar, 226. 
Teeth, New Stopping for, 199. 
Telegraph System, the Cone, 75. 

Tents, Major Khodes’s Patent, 63. 
Thames, Cleansing the, 63. 

Thomas, Lynall, on Gunpowder, 64, 66. 
Timber, Extraordinary, 34. 

Timber, to preserve from Decay, 30. 
Timber, to protect from Fire, 106. 
Traction Engines, Boydell and Bray's, 
118. 

Trade Marks, Leone Levi on, 124. 
Trafalffar-squaro Water-works, 61. 
Tyndall, Professor, on Thermometrical 
Stations on Mount Blanc, 146. 
o-Composing Machine, Hattersley's 
ew,127. # 


Type-Composing Machine, Young'*, 128* 
Vancouver Island, Geology of, 242, 
Vesuvius, Eruption of, 267. 

Victoria Bridge, Canada, see Bridges. 
Vicfbria, Screw Line of Battle-ship, 24, 
Volcano Manna Loa, Eruption of, 265. 
Volcanoes, Conical Form of, 266. 
Voltaic Pile, Improvement in the, 169. 
Worry's Breach-loading Cannon, 45, 
War Engines, Destructive, 40. 

Water, Boring for, 61. 

Water, Fresh, from Sea-ice, 160. 

Water Gas, Economy of, 1(12, 
Water-Glass and its Applications, 113. 
Water Supply, Extraordinary, 242. 
Water-works, Trafal gar-square, 61. 
Waves, Destructive Effects of, 161, 
Wax, J apanesc, 232, 

Westminster Bridge, see Bridges. 
Wines, French, Adulterated, 205. 
Winters, Mild, 274. 

Wire Bono, Strength of, 84. 

Woody Fibre Transformed into Sugar, 

201 . 

Zoology and Botany, Progress of, 217. 


INSTITUTION OF CIVIL ENGINEERS. 

Thb Council of the Institution of Civil Engineers have awarded the following 
Premiums for Papers read during the past Session : — 

1. A Telford Medal, to Michael Scott, M. Inst. C.E. for bis Paper ^De- 
scription of a Breakwater at the Port of Biyth, and of Improvements in Break- 
waters, applicable to Harbours of Refuge.” 

2. A Telford Medal, to Robert Mallet, M. Inst. C.E., for his Paper ** On the 
Co-efRcients of Elasticity and of Rupture in Wrought Iron, in relation to ^ 
volume of the Metallic Mass, its uietallurgic treatment, and the axial direction 
of its constituent oryatals.” 

3. A Telford Medi, to Henry Bessemer, for bis Paper “ On the Manufacture 

of Malleable Iron and Steel.” * 

4. A Telford Medal and the Manby Premium, in Books, to William Joseph 
Kingsbury, Assoc. Inst. O.E., for His Payjer ‘^Description of the Entrance, 
Entrance Look, and Jetty Walls of the Victoria (London) Docks ; with Re- 
marks on the Ponn adopted in the construction of the Wrought-Iron Gates imd 
Caisson.” 

6. A Watt Medal, to James Wardrop Jameson, Assoc. Inst. C.E., for his 
Paper ** On the Performances of the Screw Steam-ship Sahel, fitted with Du 
Trembley’s Combined Vapour Engine, and of the Sister Ship Ooeii, with Steam 
Engines worked expansively, and provided with partial surface condensation.” 

6. A Council Premium of Books to Thomas Sebastian Isaac, for bis Paper 
** On the SuooessM Working, by Locomotive power, over gradients of 1 in 17, 
and curves of 300 feet radius, on Inclines in America.” 

7. A Council Premium of Books to Matthew Bullock Jackson, M. Inst. C.E, 
for his Paper, ** Description of the Gravitation Water-Works at Melbourne, 
South Australia.” 


Erratum in Year-Book (f Facie, 1869, p(13: the cheque pVesented to Mr* 
C. Manby, F.K.S., by the Institution of Civil Engineers was for 2000^,~-n‘^ 
s# erroneously stated in the above page. 


THE END. 



^bbetttsements. 


HXtrSTMTED ESUCAHOVAL AKD OTHER WORKS, 


Suited for Schools and Family Beading. 

ll/TESSRS. CASSELL, FETTER, & GALPIN’S PESCRIP- 

iTJ. TIVB CATALOGUE FOR 1860, containing a Comprehensive Epitome 
of all the Works issued by them, will be forwarded free on receipt of a postage 
stamp. 

wow IW OOXTBSB OF PFBLIOATIOW. 


Cassell’s Illustrated Bible, Id., Weekly. 
Cassell’s Illustrated Histoi^ of England, 
Id., Weekly. 

CasB^’s Popular Natural EUstory, 6d., 
Monthly. 


Cassell’s Biblical Educator, 2d., Weekly, 
CasseU’s Family Paper, Id., Weekly. 
The Photographic News, 3d., Weekly. 


CASSELL, PBTTBB, A GALPIN, LA BELLE SAUVAGB YARD, E.O. 


CHUBB’S PATENT DETECTOR LOCHS. 
CHUBB’S FIRE AND BUROLARrPROOF SAFES. 
CHUBB’S FIREPROOF STRONG-ROOM DOORS. 
CHUBB’S STREET-DOOR LATCHES. 
CHUBB’S CASH AND DEED BOXES. 

Illustrated Price Lists sent Free. 

CHUBB AND SON, 07, ST. PAUL’S CHURCHYARD, LONDON 


WRITING, BOOK-KEEPING, &c., 

P ERSONS of 

any age, however 
bad their writing, may, 
in EIGHT LESSONS, 
acquire permanently an 
e’eg^t and flowing Strle 
of Penmanship, a^pted 
either to professional 
pursuits or private cor- 
respondence. Arithme- 
tic on a method requiring 
only one-third the time 
usually requisite. Book- 
keeping, as practised in 
the Government Bank«. 
ing, and Merchants’ Offices j Short-hand, Ac. For Terms, Ac., apply to Mr. SMART, 
at the Institution, 97b, Quadrant, iEtegent Street (comer of Swallow Street), 
London, removed fifom No. Piccwdilfy. 

**♦ Caution. — ^No connexion with parties travelling in the Provinces assum- 
ing the name, copying the advertisements, Ac., of Mr. William Smart, whose 
(^y address is — 97bi QTia>drftiitf Street, Iiondon* 

ESTABLISHED TJPWABDS OE 25 YEARS. 

private and carriage entrance in SWALLOW STREET. 
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BANK OF DEPOSIT. 

NATIONAL ASSURANCE AND INVESTMENT ASSOCIATION. 


ESTABLISHED MAT, 1844. 


EMPOWERED BY SPECIAL ACT OF PARLIAMENT. 

OAPZTAX. STOCK, £3.00,000. 


OBJECTS OF THE COMPANY. 

This Company was established in 1844, for the purpose of opening to the 
public an easy and safe mode of Investment, with a nigh rate of Interei^. 

PLAN OF OPERATIONS. 

The Bank of Beposit differs from ordinary Banks in the mode of employing 
Capital — money deposited with this Company being principally lent upon well- 
secured Life-Interests, Reversions in the Government Funds, or other property 
of undoubted value. This class of investment yields, it is well known, the 
greatest amount of profit, with ample security. Loans made by the Company 
are collaterally secured by policies of Assurance on the Lives of the Borrowers, 
or their nominees, effected at rates of premium which ensure the validity of the 
PoHoies against every possible contingency, secure adequate profit to the Com- 
pany, and provide for the expenses of management. 

ORDINARY DEPOSIT ACCOUNTS. 

Accounts may be opened with sums of any amount, and increased from time 
to time, at the convenience of Depositors. A Stock Voucher, signed by two 
Directors, is given for each sum deposited. 

WITHDRAWAL OF ORDINARY DEPOSITS. 

In order that the permanent and profitable investments in which the i'unds 
are employed may not be unnecessarily disturbed, power is reserved to require 
six months' notice of withdrawal. It being, however, ope of the principal objects 
of the Institution to unite a popular system of investment with the greatest pos- 
sible accommodation to the public, the Board have power to dispense with notice, 
and to allow parties, in cases of necessity, to withdraw the whole or any portion 
of their Deposits on Special Application. 

RATE AND PAYMENT OF INTEREST. 

The Interest, which has never been less than Five per Cent, per Annum on 
Ordinary Dcj^sits, is payable in January and July, on the amount standing in 
the name of the Depositor on the 30th Juno and Slat December, and for the con- 
venience of parties residing at a distance, may be received at the Branch Offices, 
or remitted through Country Bankers. 

SPECIAL DEPOSITS. 

vnode hy Special Agreement for fixed peridde can be wUlhSTaitn without 

viotnce 

PETER MORRISON, 

8, Pall Mall East, Lojtdoit, S.W, Managing Director. 


Forms for opening accounts may be obtained at any of the Branches or Agencies, 
or will be sent, post free, on application* 



w. KENT & CO ’S 

(late DAVID BOGUE’h) 

ANNUAL CATALOGUE. 



NEW ILLUSTKATEU WORKS. 


A Book of Favourite Modern Ballads, illustrated 

with Fifty Engravings, printed in tints, from original drawings by 
C. W. Cope, II. A., J. C. Hoiisley, A.K.A., A. Solomon, S. PAL^irni?, 
G. II. d'lioMAS, Birket Foster, F. Duncan, K. IhiiuiorLD, ^ Y . Har- 
vey, W. J. Grant, Percival Skelton, liAitRisox Weir, etc., and 
ornamented on every page with borders and floral decorations, 
printed in gold, from designs by Albert AYarren. Square 8vf), 
very handsome binding, elaborately gilt, price 21s., or bound in 
morocco, 31s. 6d. 

The Song of Hiawatha. By ll. W. Longfellow. 

Illustrated with Twenty-four choice Engravings on wood, from 
drawings by G. II. Thomas. Crown 8vo, bound in a richly orna- 
mented and illustrated cover, price 12s., or bound in morocco, 2 Is. 

The Poetical Works of Robert Burns. Illustrated 

with numerous highly-finished Engravings on wood, from drawings 
by 0. AY. Cope, R.A., J. C. Horsley, A.H.A., F. AY. Topham, 
George Thomas, Birket Foster, Harrison AYeir, A. Johnston, 
S. Edmokston, j. Drummond, R.S.A,, J. Archer, R.S.A., Harry 
Rogers, T. MAcauoiD, etc. In small 4to, printed by Clay on 
toned paper, and bound in a richly ornamented cover, price 21s. 


86, Fleet Street, and Paternoster Row, London. 
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Ill l s t hatkd W oeks — Co n I inued. ] 

The Merrie Days of England ; stetchos of the Olden 

Time. JBy Edwakd McDermott. Illustrated with Twenty large 
Engravings from drawings by JosEni Nash, George Thomas, Bm- 
KET Foster, Edward Corrould, etc., and ornamented with nu- 
merous initial letters and tail pieces by Harry Kogers, Hnnd- 
soniely bound in cloth, decorated in the manner of the Eliza- 
bethan period. Crown 4to, 218. cloth gilt, or 34s. morocco elegant 
or antique. 

Dreamland. By Makt Elizabwh. Illustrated by Jessie 

Macleod, and Printed in Tints by Hanhart. The list of Illustra- 
tions comprises The Poet’s Dream — Youth’s Dream of Ambition — 
The Exile’s Dream — Age’s Dream of the Past — Dream of the Crimi- 
nal — The Conqueror's Dream — .Tlie Merchant’s Dream — The Miser’s 
Dream — The Murderer’s Dream — A Dream of Happiness — A Dream 
of Plenty — A Dream of Peace — The Dream of the Brave Knight. 
This book, from the very exquisite manner in which it is got up, 
deserves a place on every drawing-room table. Demy 4to, richly 
bound, 21s. plain; 42s. highly coloured. 

Christmas with the Poets: A Collection of English 

Poetry relating to the Festival of Christmas. Upwards of Fifty 
Engravings from Drawings by Birket Foster, and numerous 
initial letters and borders printed in gold. New Edition, with 
additional Embellishments, super-royal 8vo, richly hound, 21s. ; 
morocco, 31s. 6d. 

The Loves of the Poets ; or, Portraits of Ideal Beauty : 

being a series of original StcclEiigravings, drawn by the most eminent 
Artists, and engraved by Mote, with Illustrative Text by Tenny- 
son, Wordsworth, etc. Demy 4to, richly ornamented, 21s. plain ; 
42s. coloured. 

The Miller’s Daughter. By Alfued Tennyson. Illus- 
trated with Seventeen Steel Engravings, drawn by A. L. Bond, and 
engraved by Mote. With a Portrait of the Author. Small 4to, 
handsome cloth binding, 16s. ; morocco, 24s. 

The Fables of .£sop and Others. Translated into 

Human Nature, with Twenty-five humorous Illustrations by Charles 
H. Bennett, author of “ Shadows.” Small 4to, ornamental boards, 
6s. plain ; 10s. 6d. coloured. 

*» A more amusing, and eke a more instructive work, it is not easy to imagine.” 
—‘Observer. 


[86, Fleet Street, anl 
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Merry Pictures by Comic Hands; being a Collection 

of Humorous Designs by Pmz, Doylt5, Leech, Meadows, Hine, 
etc., with Illustrative Text. Oblong folio, handsome coyer by 
Crow quill, 12s. 

Milton's L’ Allegro and II Penseroso : v, itb upwards of 

Thirty Illustrations, drawn and etched by Biuket Foster. The 
text printed in red. Super-royal 8vo, neatly bound, 21s. ; morocco, 
31s. 61. 

“ Altogclhcr (mo of Iho handsor.iost and most beautiful books which has come 
under our notic(‘.” — Morning /Fosf . 

Longfellow’s Poetical "Works, Illustrated. New and 

Enlarged Edition. Including “ Evangeline,” Voices of the 
Night,” “Seaside and Fireside,” “The Golden Legend,” and 
other Poems. With One Hundred and Seventy Engravings on 
Wood, from Designs by Birket Foster, Jane E. Hay, aud John 
['. Crow'u 8 VO, 213. chdth ; OOs. morocco. 

“Evangeline,” Hcparately, lOs. Gd. cloth; IGs. morocco. 

“Voices of the Night,’* “Seaside,” &c.. Ids. cloth; 21s. morocco. 

Longfellow’s Golden Legend, Illustrated, A 

and Ilevisod Edition, with numerous Alterations and Notes by the 
Author. Illustrated by Birket Foster. Crown Svo, 123. cloth; 
21s. morocco. 

Longfellow’s Courtship of Miles Standish, and other 

Poems. Illustrated by John Adsolon, Birket Foster, and 
M. S. Morgan. Crown Svo, 7s. 6d. cloth gilt. 

No reader can fail to perceive how natural and charming ia this Poem.”— 
Examiner. 

For other Editions of Longfellow’s Works sec pages 9 and 10. 

Bunyan’s Pilgrim’s Progress. Profusely Illustrated by 

William Harvey ; with Memoir by the Rev. George Cheever, 
D.D. Third Edition, crown Svo, 12s. cloth ; 18s. morocco; largo 
paper, 42s. cloth ; 60s. morocco. 

The Heroines of Shakspeare : Porty-five Portraits of bis 

principal Female Characters. Engraved under the superintendence 
of Mr. Charles Heath, from Drawings by the best Artists. Im- 
perial Svo, handsomely hound in morocco, 423. ; Coloured Plates, 
£3 13s. 6d. Proofs before letters, on largo paper, £5 ds., hand- 
somely bound. 


Paternoster Row, London.] 
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Illustrated Works — Continued,^ 

Portraits of Ladies of Distinction at the Court of 

Her Majesty Queen Victoria. A Series of charming Portraits of 
the Young Female Nobility, beautifully engraved by the most 
eminent Artists. Proof impressions, impl. 4to, price £2 2s., hand- 
somely bound. 

Curiosities of Glass-making : A History of tiic Art, 

Ancient and Modern. By Apsley PELLA'rr, Esq. With Six 
beautifully coloured Plates of Antique Vases, &c. Small 4to, 
cloth, 128. 

Museum of Painting and Sculpture : A Collection of 

the principal Pictures, Statues, and Bas-reliefs in the Public and 
Private Galleries of Europe. This work, which contains En- 

f ravings of all the chief works in the Italian, German, Dutch, 
'rench, and English Schools, includes Twelve Hundred Plates, 
and is an indispensable vade-mecum to the Artist or Collector. In 
17 handsome volumes small 8vo, neatly bound, with gilt tops, 
£4 14s. Gd. 

The Bible Gallery: Eighteen Portraits of the Women 

mentioned in Scripture, Engraved from Original Drawings, with 
Letterpress Descriptions. Imperial 8 vo, handsomely bound, 21s. ; 
with Plates beautifully coloured, 42s. 

The Women of the Bible. Eighteen Portraits (forming 

a Second Series of The Bible Gallery). Handsomely bound, 
218. ; coloured, 42s. 

The Language of Flowers ; or, The Pilgi-image of Love. 

By Thomas Miller. With Eight beautifully coloured Plates. 
Second Edition, small 8vo, cloth, 6s. ; morocco, 7s. 6d. 

Milton’s Poetical Works. Paradise Lost and Regained, 

Comus, Samson Agonistes, L’ Allegro, &c. ; with Essay on Milton’s 
Life and Writings, by Jamp:s Montgomery. Illustrated with One 
Hundred and Twenty Engravings, by Thompson, Williams, Orrin 
Smith, <fec., from Drawings by William Harvey. Two volumes, 
crown 8vo, 24s. cloth ; 34s. morocco. 

Cowper’s Poems. With Life and Critical Eemarks by 

the Bev. Thomas D.ale ; and Seventy-five fine Engravings by 
J. Orrin Smith, from Drawings by John Gilbert. Two vols. 
crown 8vo, 24s. cloth; 34s. morocco. 

“The handsomest of the editions of —Spectator. 
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Illustrated Works — Continued.'] 

Thomson’s Seasons and Castle of Indolence, with 

Life and Critical Kemarka by Allan Cunningham ; and Forty- 
eight Illustrations by Samuel Williams. 12s. cloth ; Hs. 
morocco. 

Beattie and Collins’s Poetical Works. With an Essay 

on their Lives and Writings ; and Illustrations, engraved by S. 
Williams, &c., from Drawings by John Absolon. Crown 8vo, 
clotl), 12s. ; morocco, 17s. 

Sir Walter Scott’s most Popular Works — 

Tilf e Illustrated Editions. 

1. THE LAY OF THE LAST MINSTREL. 

2. THE LADY OF THE LAKE. 

3. MARMION : A TALE OF FLODDEN FIELD. 

4. ROKEBY. 

These elegant volumes arc uniformly printed in fcp. 8vo, and Illus- 
trated with numerous Engravings on Steel. Price 7s. cloth ; lOs. 6d. 
morocco elegant. 


BIOGKAPHY, TRAVEL, ETC. 


Men of the Time \ or, Biographical Sketches of Emi- 
nent Living Characters — Authors, Architects, Artists, Composers, 
Capitalists, Dramatists, Divines, Discoverers, Enginc.-ers, Journal- 
ists, Mon of Science, Ministers, Monarchs, Novelists, Painters, 
Philantliropists, Poets, Politicians, Savans, Sculptors, Statesmen, 
Travellers, Voyagers, Warriors. With Biographies of Celebrated 
Women. Greatly Enlarged Edition. With Several Hundred addi- 
tional Memoirs, small 8vo, 12s. 6d. cloth. 

The Life and Remains of Douglas Jerrold. By liis 

Son, Blanchard Jerrold. Containing, also, a quantity of inter- 
esting Correspondence with some of the principal Literary Men of 
the day. With a Portrait on Steel. Crown 8vo, 12s., cloth. 

“ Here we have Jerrold at Home, and a more bCtTutiful and winning poitr.ait of 
a man of letters does not, we think, exiht.”— 
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DioorvAmy, etc. — ( '( mtinncd . ] 

The Heroes of England; or, England’s Warriors by 

Sea and Land. Being Sioric's of the Lives of the most celebrated 
Soldiers and Sailors from Edward the Black Prince to the present 
time; with Illustrations by John Gilbert, and a Portrait on Steel 
of General Havelock. Fcp. 8vo, 6s., cloth. 

Prince Charlie, the Young Chevalier. By M. .Iohnes, 

Author of “ A Boy’s Book of Modern Travel and Adventure,” etc. 
Illustrated with Eight Engravings from drawings by M. S. Mokgax. 
Fcap. 8 VO, price ds., cloth gilt. 

A Boy’s Book of Modern Travel and Adventure. By 

M. JoHNES, Author of “Children’s Bible Picture-Book,” ‘‘His- 
torical Tales,” etc. Illustrated with Eight Engravings from draw- 
ings by William Harvey. Fcap. 8vo, cloth gilt, ds. 

Relics of Greilius : Visits to tlio Last ITomes of Poets, 
Painters, and Players : with Biographical Sketches. By T. P. 
Gihnsted. With Illustrations. Square Idino, 63., cloth gilt. 

“ Tlie fondness for literuiy gossip is one of the most marked cliaractoristics of 
our times, and to thos^* m Ijo would indulge in it wc ran hardly recommend a plea- 
santer companion than Mr. Grinsled.” — 3[ornin(} llcndd. 

The Crusades and the Crusaders ; or, Stories of the 

Struggle for the Holy Sopulchro. By J. (L Edgar. Illustrated 
with Cuts by Julian Portch. Fcap. 8vo, 5s., cloth. 

The Wars of the Boses; or, Sloric's of the Straggles 

between York and Lancaster. By J. G. Edgar. Beautifully 
Illustrated. Fcap. 8vo, 5s., cloth. 

“These tales somowhat remind us, in their easy and picturesque style, of Sir 
Walter Scott’s celebrated and fascinating performance. It is the very hook to put 
into the hands of a manly boy.” — Cniic, 

The Boyhood of Great Men as an Example to Youth. 

By John G. Edgar. With Cuts by B. Foster. Fifth Edition, 
3s. 6d. cloth ; 4s. gilt edges. 

“ It would have been a matter of regret to see such a book badly executed. 
That regret we are spared, for this little volume is simply and well done. The 
biographies are numerous and brief, but not too short to be amusing ; and as 
thousands of boys thir.st for greatne.ss, which is acquired by ones and tens, there 
will be thousands glad to read a book like this.” — Examiner, 

Footprints of Famous Men ; or, Biography for Boys. 
By J. G. Edgar, Cuts by Foster. Fourth Edition, 3s. 6d. cloth; 
4s. gilt edges. 

“ A very useful and agreeable volume. It is useful, as biography is always an 
important ally to history ; and it is useful, because it gives another blow to the 
waning idea, that any eminence has ever been attained without severe labour,*’ — 
Standard. 
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UiOGRArnY, ETC. — Coniimird.'] 

Boy Princes ; or, Scions of Royalty Cut off in Youth. 
By John G. Edgar. With Illustratious by George Thomas. 
Second Edition. Ecp. 8vo, 5s. cloth. 

History for Boys; or, Annals of the Nations of Modern 
Europe. By John G. Edgar. With Eight Illustrations. Fcp. 
8vo, 5s. cloth. 

Southey’s Life of Nelson, illustrated with numerous 

Engravings on Wood, from designs by Duncan, Birket Foster, 
Eichard Westall, &c. Crown 8vo, Gs. cloth ; morocco, 10s. Gd. 

The Boat and the Caravan : A Family Tour in Egypt 

and Syria. With Engravings on Steel from Original Drawings. 
Fourth Edition. Fcp, 8vo, cloth, 5s.; morocco, 8s, Gd. 

A Ramble through Normandy ; or. Scenes, Cliaractcrs, 

and Incidents in a Sketching Excursion through Calvados. By 
George M. Musguave, M.A. Post 8vo, with numerous Illustra- 
tions, lOs. Gd. cloth. 

The Wonders of Travel ; containing Choice Extracts 

from the best Books of Travel. Fcp. 8vo, Plates, Gs. Gd. 

Curiosities of Modern Travel. Being Year-Books of 

Adventure. 4 vols., fcp., 14s. cloth. 

Romance of Modern Travel. 3 vols., fcp., lOs. cd. 

cloth. 


ARCHITECTURAL WORKS. 


RAPHAEL AND J. ARTHUR BRANDON. 

An Analysis of Gothick Architecture. Illustrated by 

a Series of upwards of Seven Hundred Examples of Doorways, 
Windows, &c. ; accompanied with Remarks on the several Details 
of an Ecclesiastical Edifice. By 11. and J. A. Brandon, Architects. 
Two large volumes, royal 4to, £5 5s. 

The Open Timber Roofs of the Middle Ag«s. iiius- 

trated by Perspective and Working Drawings of some of the best 
varieties of Church Roofs; with Descriptive Letterpress. By R. 
and J. A. Bbjlndon. Royal 4to, uniform with the above, £3 3s. 
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Auchiti’.ctural WoiiKS — Conbinimd.'] 

i 

Parish Churches; being Perspective Views of Englisli j 

Ecclesiastical Structures ; accompanied by Plans drawn to a Uni- i 
form Scale, and Letterpress Descriptions. By B. and J. A. Bran- 
don, Architects. Two volumes large 8vo, containing IGO Plates, i 
£2 2s. I 


Wiukles’s English Cathedrals. Abchitectubal and 

PicTTJiiKsuuE Illustrations of the Cathedral Churches of 
England and Wales. New Edition, with the Manchester 
Cathedral. 18G Plates, beautifully engraved by B, Winkles ; 
with Ilistorical and Descriptive Accounts of the various Cathedrals. 
In three hand.some volumes, imperial 8vo, cloth, £2 8s. 

Glossaiy of Architecture. Exiilanation of tlie Terms 

used in Grecian, Roman, Italian, and Gothic Architecture, exem- 
plified by many Hundred Woodcuts. Fifth Edition, much enlarged. 
Three volumes, 8vo, 48s. 

Introduction to Gothic Architectxire. By the Editor 

of the “Glossary ; ” with numerous Illustrations, 4s. 6d. cloth. 

Domestic Architecture. Illustrations of the Ancient Do- 

mcstic Architecture of England, from the Xlth to the XVIIth 
Century. Arranged by John Britton, F.S. A. With an Histori- 
cal and Descriptive Essay. Fcp. 8vo, 5s. cloth. 

Gothic Architecture. Details of Gothic Architecture, 

Measured and Drawn from Existing Examples, by James E. Col- 
ling. 2 vols., medium 4to, £5 5s. 

Gothic Omameilts^ Drawn from Existing Authorities, by 

James K. Culling, 2 vols., £7 lOs. 

Principles of Gothic Ecclesiastical Architecture. 

Matthew H. Bloxam. AVith an Explanation of Architectural 
Terms, collected fiom Building Contracts and other sources, prior to 
the Reformation. Tontii Edition, greatly enlarged, and Illustrated 
with 300 Woodcuts. Beautifully printed in small 8vo, 7s. 6d. cloth. 
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POETRY. 

• — i — 

Longfellow’s Poetical Works. New and Complete Edi- 

tion, including “ Miles Standish.” AVith a fine Portrait, and other 
Engravings. Ecp., 6s. cloth; 10a. 6d. morocco. 

The Courtship of Miles Standish, and other Poems. 

New Edition, fcap., 5s., cloth gilt; cheap Edition, with Illustra- 
tions, Is., boards. 

The Song of Hiawatha. By H. W. Longeellow. New 

Edition, with the Author’s latc.st Corrections. With Illustrations. 
Cheap Protective Edition, fcp., ‘2a. 6d., cloth gilt ; 2s. sewed. 

The Golden Legend. By II. W. Longeellow. 2rKl 

Edition. Ecp., 5s. cloth. Cheap Edition. Is. Gd. cloth ; Is. sewed. 

Poe’s (Edgar Allan) Poetical Works. Witii a Notice 

of his Life and (lenius by James Hanna y, Esq. Printed on super- 
fine toned paper, and beautifully Illustrated by Welinort, (xodwin, 
Harrison Weir, andAnelay. Crown 8vo, cloth, gilt edges, 5s. 

Goldsmith’s (Oliver) Poetical Works. With a Notice 

of his Life and Genius by E. E. Blanciiaud, Esq. Jhinted on su- 
perfine toned paper, and Illustrated by John Absolon, Birket 
Foster, James Godwin, and Harrison AVeir. Crown 8vo, clolli, 
gilt edges, 5s. 

Poems. By Alexander Smith. Pillh P^dilion. Ecp. 
8vo, cloth, 5s. 

Sonnets on the War. By Alexandue Smith, and l.y 

THE AuTiioit OF “ Balder.” Is. sewed. 

Griselda, ant] other rooms. By PiDwiN Arnoi.d. Ecp., 

6s. cloth. 

Robert Burns ; A Centenary Song, and other Lyrics. By 

Gerald Massey. 4to, 3s, sewed. 

The Ballad of Babe Christabel, and other Lyrical 

Poems. By Gerald Massey. Fifth Edition, 5s. cloth. 

Craigerook Castle : A Poem. By Gerald Wassey. 

Second Edition, Eevised, fcp., 5s. cloth. 

Rev. Thomas Dale’s Poetical Works. Including “The 

AVidow of Nain,” The Daughter of Jairus,” &c. New and En- 
larged Edition, fcp. 8vo, 78. cloth, morocco elegant, 14s. 

Poems. By Edward Capern, Enral Postman of Bide- 

ford, Devon. Third Edition, with Additions, fcp., 53. cloth. 
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PoE’rBY — Continued.'] 

Ballads and Poems. By Edwaud Capekn, author of 

“Poems.” Fop. 5s. cloth. 

NEW POEM By EBNEST JONES. 

Corayda : A Tale of Eaith and Chivalry. By Ernest 

Jonk:'’, Esq., Barrister-at-Law. Dedicated, by permission, to the 
Eight lion. Sir E. B. lytton, Bart., M.P. Fep. cloth, 3s. 6d. 

Egeria ; or, The Spirit of hlature. By Charles Mackaa^, 

LL.D. Fcp. 8vo, 3s. 6d. cloth. 

Town Lyrics. By Charles Mackay. Crown 8vo, sewed, Is. 

Lorrin, and other Poems. By G. T. Costek. l^cp. 

8 VO, 3s. cloth. 

Poems. By Er.BnEi). Fcp. 8vo, 8a. Gd. cloth. 

The Gitana, and other Poems. Fcp. 8vo, 5 r., cloth. 

FICTION ANT) AMUSEMENT. 


The Stolen Voyage. By Mias Frances Bro-vtn, Author 

of “The Erickson^,’’ etc. Illustrated in Tints by C. Diekes’ proce.ss. 
Imperial IGino, cloth, lettered, 3.8. Gd. 

Onr Uncle the Traveller’s Stories. By Miss Frances 

Brown, Author of “ The Erickson?/’ containing “Onr ITncle’s 
Story ” and “ The Stolen Voyage.” Illustrated in Tints by C. 
Dickes’ process. Imperial IGmo, cloth lettered, os. 

Old Faces in New Masks ; a Scries of Lit(Tary, Scieiitihc, 

and Humourous E.ssays. By B. Bi.aktit, Pli.l)., Author of the 
“History of the I’hilosophy of Mind,” with an Illustration. 
8vo, 7s. Gd. cloth, 

Longfellow’s Prose Works. Hyperion,” “Kavanagh,” 

and “ Outre-Mer.” Fcp. 8vo. Uniform with Longfellow’s lN)eti> 
cal Works. With numerous Fhigravings. 6s. cloth ; 10s. Gd. morocco. 

The Traditions of London; Historical and Legendary. 

By Waters, author of “ Bccolleetions of a Police Officer.” Crown 
8vo, 5s. cloth. Cheap edition, Is. Gd. boards. 

Parlour Magic; A Manual of Amusing Experiments, 

Transmutations, Sleights and Subtleties, liegerdemain, &c. New 
Edition, revised and enlarj^ed, with the addition of several Tricks 
from the performances of Houdin, Eohin, &c. 4s. 6d. cloth. 
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Fiction — Coniimicd.'] 

Acting Charades; or, Deeds not Words. A Christmas 
Game to make a long evening short By the Brothers Mayiiew. 
Illustrated with many hundred AVoodcuts. 5g. cloth. 

A Cracker Bon-Bon for Christmas Parties : A Collec- 

tionof Humorous Dramas, Boeins, and Sketches. By 11. B. BiiouGii. 
Profusely Illustrated hy IIine. Cloth, 3s. 6d. 

Bound Games for all Parties. A Collection of the 

greatest A^ariety of Family Amusements for the Fireside or Pic- 
nic — Games of Action — Games of Memory — Catch Games — Games 
requiring the Excrcisi' of F'ancy, Inlelligciico, and Imagination — 
Directions for Crying Forfeits, &;c. Second Edition. 53. cloth gilt. 

Shadows. Second Series. Tliirty-Two Amusing En- 

gravings. By C. 11. Bennett. Ornamental A7rapper, 2s. 6d. ; 
coloured, 4s. 6d. 

“ Where’s Shadow ? Here, Sir. Sliadow! ” — Shalcspcare, 

“The notion that has seized Mr. lloimett’s fancy is an odd one, and ho has 
worked it out with great humour. A comic ligurc makes a shadow really more 
comic thiin itself, and it excites an unKuini of ugrceahic curiosity and gratiiicatioii 
on seeing tlie one figure, to imagine how the artist will contrive to mako it reflect 
another.” — Alovning Chronicle. 

Grimm’s Household Stories. All the most' Popular 

Fairy Tales and liCgcnds of Geimany, collected by the Brothers 
Grimm. Newly Translated, and Illustrated with Two Uuudred 
and Forty Engraving.s, by Edward II. AVeiinert. Complete in 
One Volume, crown 8vo, 7s. Cd. cloth. 

Adventures of BoMnson Crusoe, complete; Ileprinted 

from the Original Edition, with Illustrations by Stothard, Crown 
8vo, cloth, 7s. Gd. 

The Young Lady’s Oracle ; or, rortunc-telling Took. A 

Fireside Amusement, w’ith Plate, Is. cloth. 


USEFUL WORKS 

ONE SRILLINO EACH, NEATLY BOUND. 


Etiquette for the Ladies, j 

Forty-first Edition. 

Etiquette for Gentlemen. ! 

Thirty-fifth Edition. 

Etiquette of Courtship and 

Miitrimony, with a complete Guide to 
the Forms of a Wedding. 

Language of Flowers, with 

ill tuviinaled Covers, and coloured Froii- 
tii-piece. 


Handbook of Pencil Drawing 

(Plates). 

A Shilling’s Worth of Sense. 
The Weather Book : 300 Rules 

for Telling the Weather. 

The Ball Room Preceptor 

and Polka Guide. 

Ball Boom Polka, with Music 

and Figures. 
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SCIENTIFIC WORKS, ETC. 


Lectures on the Great Exhibition, and its Kesults on the 

Arts and Manufactures. Delivered before the Society of Arts, by 
some of the most Eminent Men of the day. In Two Series, price 
7s. 6d. each, neatly bound in cloth. 


Suggestions in Design ; including Original Compositions 

in all Styles, with Descriptive Notes for the use of Artists and 
Art Workmen, containing nearly (>00 Hints for Workers in Metal, 
Wood, Ivory, Glass, and Leather, the Potter, Weaver, Printer in 
Colours, Engraver, Decorator, &c. By Luke Limner. 4to, 16s. 
cloth. 


Year-Book of Facts in Science and Art ; exhibiting 

the most important Discoveries and Improvements of the Year, and 
a liiterury and Scientific Obituary. By John Times, F.S.A., 
Editor of “ The Arcana of Science.'" Fcp. 8vo, 5s. cloth. 

* 0* This work is published annually, and contains a complete and 
condensed view of the progress of discovery during the year, syste- 
matically arranged, with Engravings illustrative of novelties in the Arts 
and Sciences, Ac. The volumes, from its commencement in 1839, may 
still be had, 5s. each. 

“ This book does for us 'v^’hat 'we have not done for ourfieWes— it stores up 
every useful bit of information to be found in the records of learned societies or 
announced throuf^h scientific and news journals.” — Globe, 

“Ably and hone.stly compiled.” — Aihcnceum. 


The Literary and Scientific Re^ster and Almanack 

for 1860 ; with an ample Collection of Useful Statistical and Mis- 
cellaneous Tables. Dedicated, by special permission, to H.K.H. 
the Prince Consort. By J. W. G. Gutch, M.R.C.S.L., F.L.S., late 
Foreign Service Queen’s Messenger. Price 3s. Cd. roan tuck. 

“ As perfect a compendium of useful knowled?:e in connection with Literature, 
Bcience, and the Arts, as it is necessary everybody should have acquaintance with. 
It is, in short, a little volume which will save the’ trouble of hunting: through many 
books of more pretension, and supply off-hand what, without it, would require 
much time and trouble.” — Times. 
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DICTIONARIES. 


Webster’s Quarto Dictionary, unabridged ; containing 

all the Words in the English Language, with their Etymologies and 
Derivations. By Noah Webster, LL.D. Devised by Professor 
Goodrich. With Pronouncing Vocabularies of Scripture, Classical, 
and Geographical Names. New Edition, carefully printed in a 
large 4to volume, 31s. 6d. cloth ; 42s. calf. 

The only complete ivork. All the octavo editions are Abridgments. 

‘*All young persons should haven fitandard Dictionary at their elbow; and 
while you are about it, get the best : tliat Dictiouary is Noah Webster’s, the great 
work unabridged. It you arc too poor, save the amount from off your back, to 
put it into your head.” 

** We can have no hesitation in giving it as our opinion, that this is the most 
elaborate and successful undertaking of the kind which has ever appeared.” — 
Times. 

“ The veteran Webster’s work is the best and most useful Dictionary of the 
English Language ever published. Every page attests the learning and talent, 
the sound judgment and nice discrimination, the great industry, profound re- 
search, and surprising perseverance of the author. It is a very manifest improve- 
ment on Todd's Johnson, and contains many thousand more words than that or 
any other English Dictionary hitherto published.” — Examiner. 


Webster’s Smaller Dictionary. Condensed and adapted 

to English Orthography and Usage from various sources. By 
Charles Robson, crowm 8vo, ds. embossed. 

Webster’s Pocket Dictionary. 32nio, 3s. 6d. 
Miniature Frrach Dictionary, in Trench and English, 

English and I'rench : comprising all tlie words in general use. 
The remarkably comprehensive nature and compact size of this 
little Dictionary admirably fit it for the student and tourist. Neatly 
bound in roan, 4s. ; morocco, gilt edges, Ss. 6d. 
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COMIC WOEKS. 


GEORGE CRUIKSHANK’S WORKS. 

My Sketch-Book; containing* more than Two irnndred 

laughable Sketches. Uy Geoiige Cuuikshank. In Nine Numbers. 
2s. Gd. plain ; Os. Gd. coloured. 

Scraps and Sketclies. in Pour Parts, each 8s. plain ; 

12 a. coloured. 

Illustrations of Time. 2s. Gd. plain ; 5s. coloured. 

Illustrations of Phrenology. 8s. plain ; 1 2s. coloured. 

The Bottle. In Eight Large Plates, Is., and on largo 

paper 2s. Gd. ; or printed in tints, 6 s. 

The Drunkard’s Children. A Sequel to TLo Bottle. 

Eight large Plates, Is. ; printed in tints, Gs. 

These two works may be had stitched up with Dr. Charles 
Mackay's illustrative Poem, price 3s. The Poem separate, Is. 

The Comic Alphabet. Twenty-six Humorous Designs. 

In ease, 2s. Gd. plain ; 4s. coloured. 

The Loving Ballad of Lord Bateman. Witli Twelve 

Humorous IMatcs. Cloth, 2b. 

The Bachelor’s Own Book: Peing Twenty-four Passages 

in the Life of Mr. Lambkin in the Pursuit of Pleasure and Amuse- 
ment. 6 s. sewed; coloured, 83 , 6 d. 

The Comic Almanack, from its commencement in 1835 

to 1853. Illustrated with numerous large Plates by George 
Cruiilsuank., and many hundred amusing Cuts. 

Any of the separate Years (except that for 1836) may be had 
at Is. 3d. each. 


[8G, Fleet Street, and 



W. KENT AND CO/S CATALOGUE, 


15 


Comic \V ORKS — Co nli n ued,'] 

Comic Adventures of Obadiah Oldbuck: Wherein 

are duly set forth the Crosses, Chap:rins, Changes, and Calamities 
by which his Courtship was altcuded ; showing, also, the Issue of 
his Suit, and his Espousal to hia Ladye-lovo. Large 8yo, with 
Eighty-four Plates, 7s. cloth. 

The History of Mr. Ogleby: Showing how, by the 

Polish of his Manners, the Brilliancy of his Bepartecs, and the 
Eh'ganee of his Attitudes, he attained Distinction in the Fashion- 
able World. 150 Designs, 63. cloth. 


Shadows. Second Series. Thirty-two Amusing En- 
gravings. By C. H. Bennktt. Ornamental Wrapper, 28. 6d. ; 
coloured, 4s. 6d. 

“ Where’s Shadow ? Hero, Sir. Shadow ! ^^—Shakspeare, 

**Thf' notion that has sei/.cd Mr. Bennett’s fancy is an odd one, and ho has 
worked it out with p:reat humour. A connc figure makes a shadow really more 
comic than itself, and it excites an amount of aKt'ceable curiosity and pratiiication 
on srcijif? the <mc H.i^urc, to imagine how the artist will contrive to make it rehect 
another.’ ’ — M orn in g C)i ron iclc. 

The Fables of .fflsop and others. Translated into 

Human Nature, wuth 25 Humorous Illustrations by Charles II. 
Benni-tt, author of ‘‘Shadows." Demy 4to, ornamental hoards, 
Gs. plain ; 10s. 6d. coloured. 

This will be a popular book. Mr. HonnoU’s first venture, the grotes^uel}'^- 
treated “.Shadows,” was a decided hit, and he seems to have the knaidc ot com- 
bining comicality and fancy iii such pioportious as shall be appetizing and digostiblo 
lor the public,” — /Special ur. 

The Sandboys Adventures j or, London in 1851, during 

the Great Exhibition. By Heniiy Mayhew and Geokge Ceuik- 
SHANK. 8 VO, cloth, 8s. Gd. 

Shadow and Substance. Ey E. E. Brougu. With 

Thirty Illustrations by C. H. Bennett. Demy 8yo, 10s. 6d., cloth, 
or IGs. coloured. 
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NEW BOOKS EOE OLD AND YOUNG. 

BY JOHN TiMBS, F.S.A. 

Stories of Inventors and Discoverers in Science and 

the Useful Arts. With Illustrations, 5s. 

Schooldays of Eminent Men. With Sketches of the 

Progress of Education, and Memoirs of the School and College Days of the 
most Eminent Persons in British History. With Illustrations, Ds. 

CuriositiGS of SciGHCC ^ Past and Present. C/ontents — 

Physical Phenomena— Sound and Light — Astronomy— Geology and Paleon- 
tology — Meteorological Phenomena — Physical Cicography of the Sea — I’he- 
noiiK'na of Heat— Magnetism and Electiicity— The Electric Telegraph. With 
Frontispiece and Vignette. 38. fid. 

Popular Errors Explained and Illustrated. An 

entirely New Edition. With Frontispiece and Vignette. 3s. 6d. 

Curiosities of History ; with Now Lights. With Pron- 

tispiece and Vignette. 3s. Gd. 

** A cabinet volume, well stored, well arranged, pleasant to read, useful to 
consult ; containing a multitude of historical elucidations, neatly stated, and 
judiciously grouped.” — Leader » 

Things Not Generally Known Familiarly Explained. 

AVith Frontispiece and Vignette. First Series, 3s. 6d. 

“Any one who reads and remembers Mr. Timbs’s encyclopa'dic varieties 
should ever after be a good tea-table talker, an excellent comiiamon for cliildren, 
a well read person, and a ])roficient lecturer; for Mr. Timbs has stored up in this 
little volume more knowledge than is to be found in 100 books that might be 
m\xnQ(\..^’-—Athen(Vum. 

Things Not Generally Known Eamiliarly Explained. 

With Frontispiece and Vignette. Second Series, 3s. 6d. 

Contents. — Old English Manners, Ceremonies, and Customs ; ATcals and 
Housewifery; Herbs and Fruit. Punch and Judy, Old Plays, Pageants, and 
Music. Laws, Legal Custom.^, Privileges, and Dignities, Money. Weights, and 
Measures. Horae Proverbs, Sayings, and Phrases. Phenomena of Life and Death. 
Funeral Ceremonies. A Chapter of W^eather- Wisdom. Pictures, and the Care 
of them. Domestic Science, Ac. 

Curiosities of London ; with nearly Fifty Tears’ Per- 

soual Recollections. AVith a Portrait of the Author from a Paint- 
ing by T. J. Gullick. Price 14s. 

“A wonderful little Dictionary of London is this volume by Mr. Timbs. 
W’'e heartily commend this volui^e.” — Examiner, 

Painting Popularly Explained, with Historic Notices of 

the Progress ot the Art. By Thomas John Gullick, Painter, and 
John Timbs, F.S.A. In small 8vo, 6s. 
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JUVENILE WOKKS. 


CAPTAIN REID’S BOOKS OF ADVENTURE FOR BOYS. 
The Boy Tar; or, a Voyage in tlic Darlc. By Captain 

Mayne Reid, Author of “The Young Yagers,” ‘‘The Bush 
Boys,” &(‘. With Twelve Illustrations by Charles S. Keene. 
Fcp., 7s , cloth. 

The Young Yagers ; a N’arrative of Hunting Adven- 
tures in Southern Africa. Second Edition, with Twelve Illustra- 
tions by William IIarvey. Fcp., 7s. cloth. 

The Bush Boys; or, the History and Adventures of a 

Cape Farmer and his Family in the Wild Karoos of Southern Africa. 
Second Edition, with Twelve Illustrations. Fcp., 7s. cloth.^ 

The Desert Home ; or, English Family llobinson. With 

numerous Illustrations by W. Harvey, Sixth Edition, cloth, 7s,; 
with coloured plates, 9s. 

The Boy Hunters; or, Adventures in Search of a White 
Buffalo. With numerous Plates by Harvey. Fifth Edition, cloth, 
78. ; coloured, Os. 

The Young Voyageurs; or, Adventures in the Fur 

Countries of the Far North. Plates by Harvey. Second Edition, 
cloth, 7s.; with coloured plates, 93. 

The Forest Exiles ; or, Perils of a Penman Family amid 

the Wilds of the Amazon. With Twelve Plates. Third Edition, 
7s. cloth ; with coloured plates, 9s. 

The Plant Hunters ; or, Adventures among the Himalaya 

Mountains. Plates by Harvey. Cloth, 7s. 

Bun Away to Soa: An Autobiography for Boys. 

AVith Twelve Illustrations. Cloth, 7s. 

“As a writer of books for boys, commend us above all men living to Captain 
Muyue Heid ! Wherever his new book goes this new year, there will be abundant 
delight for hours of reading, and plenty to talk of by' the evening fire. Toils and 
adventures, dangers, darings and sufferings are narrated in the most vivid manner 
— thoroughly fascinating the mind of the reader, and retaining it in fixed and 
eager attention till a crisis of some kind is reached.” — Nonconformist. 
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Ju V E « TLE W OP.KS — Coil I illH rd. ] 

MR. H. MAYHEW^S BOOKS OF SCIENCE FOR BOYS 
The Wonders of Science ; or, Young Humpliry J)a\-y 

(the Cornish Apothecary’s Boy, who taught himself Natural Phi- 
losophy, and eventually became President of the Poyal Society). 
The Life of a Wonderful Boy, written for Boys. By Henkv Mat- 
hew, Author of “ The Peasant-Boy Philosopher,” &e. With Illiis- 
ti'ations by John Gilbert. Second Edition. Fcp., 6s. cloth. 

“A better liero for a boy’s book Mr. Maybew could not hare found, and no 
writer would have treated the story more suecossfully than be has done. VVe havo 
lonf? been in want of a ‘ younp people’s autlior,’ and we seem to have the right man 
in the right place in the person of Mr. Mayhew.” — Athentvum. 

The Story of the Peasant-Boy Philosopher ; or, “ A 

Child gathering Pebbles on the Sea-sliore.” Founded on the Inh; 
of Ferguson the Shepherd-boy Astronomer, and showing how a 
Poor Lad made himself acquainted with the Ih-inciples of Natural 
Science. By TIrnuy Mathew, Author of “London Labour and 
the Jjondon Poor.” M^ith Eight Illustrations by John Gilbert, 
and numerous Drawings printed in the text. Third Edition, Os. 
cloth. 

“ Told with the grace and feeling of Goldsmith, and by one wbo has that know- 
ledge of science which Goldsmitli lacked. It is as if Brewster and poor ‘ Goldy * 
hud combined to produce this instructive and beautifully-told tale.” — AVa. 


MR. J. G. EDGAR’S BOOKS FOR BOYS. i 

The Crusades and the Crusaders; or, Storios of the : 

Struggle for the Holy Sepulchre. By J. G. Edgar. With Eight ; 
Illustrations by Julian Poutch. Fep., 5s., cloth. I 

The Wars of the Roses; or, StorioH of the Struggles ' 

between York and Lancaster By J. G. Edgar. With Six beauti- ' 
ful Illustrations. Fcap., 5s. cloth, ! 

The Boyhood of Great Men as an Example to Youth. ' 
By J. G. Edgar. With Cuts by B. Foster. Fifth Edition, 1 
3s. 6d. cloth ; with gilt edges, 4s. I 

Footprints of Famous Men ; or. Biography for Boys. ! 

By J. G. Edg.ar. Cuts by Foster. Fourth Edition, 3s. 6d. cloth ; ! 
4s. gilt edges. | 

I 

Boy Princes. Bj John G. Edgah. With Illustrations I 

by George Thomas. Second Edition. Fcp. 8vo, 5s. cloth. | 
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J ifTENiLE WoiiKs — (Jontinued 

History for Boys ; or, Annals of tho I^ations of Modern 

Europe, By J. (J. Edgak. Ecp. 8vo, with Illustrations by Geoiige 
Thomas, 5s. cloth gilt. 


The Heroes of England; or, England’s Varriors by 

Sea and Land. Being Stories of the Lives of the most celebrated 
Soldiers and Sailors from Edward the Black Prince to the present 
time. AVith Illustrations by John Gileebt, and Portrait on Steel 
of Havelock. Ecp. 8yo, 6s., cloth. 

Prince Charlie, the Young Chevalier. By M. Johnus. 

Author of “A Ih)y’8 Book of Modern Travel,” &:c. AVith Eight 
Illustrations by M. S. Moeuan. Ecp. 8vo, ds,, cloth. 

A Boy’s Book of Modern Travel and Adventure. 

By AI. JoHNhN, Autlior of “ Children's Bible I’icturc Boi'k,” “ His- 
torical Talcs,” &e. Hlustratcd with Eight Engravings from Draw- 
ings by A\hLLiAM Harvey. Ecp. 8vo, os., cloth gilt. 

The Home Lesson-Book, illustrated with noavly 30 O 

Engravings. Containing — “The Home Primer,” “The Home 
Natural History,” and “ The Horne Grammar,’ in 1 vol. Hand- 
somely hound in cloth gilt, gilt edges, fep., 83. plain, 5s. Cd. coloured. 

The Home Story-Book, P)eaiitifii]ly Illustrated. Con- 
taining “TheAV^cil Bred Doll,” “The Discontented Chickens,” 
and “The History of Little Jane.” Gn 1 vol., handsomely bound in 
cloth, gilt edges, fep., 3s. plain, 5s. Cd. coloured. 

The Boy S Own Book; A complete Encyelopcedia of all 

the Diversions — Athletic, Scientific, and Becreativc'-' of Boyhood 
and Pouth. AVith several hundred AVoodcuts. New Edition, 
greatly enlarged and improyed. Handsomely bound, 83. 6d.; morocco, 
14s. 

The Little Boy S Oato Book^ an Abridgment of The 

Boy’s own Book” for Little Boys. 3s. Cd. neatly bound. 

Grimm’s Household Stories. All tho most Popular 

fairy Talcs and Legends of Germany, collected by the Brothers 
Grimm. Newly Translated, and Illustrated with Two Hundred 
and Forty Engravings by Edward H. AVehneut. Complete in 
One A^olume, crown 8vo, 7s. 6d. cloth ; with gilt edges, 8s. 6d. 

The Rival Kings ; or, Overbearing. Py the Autlior of 

“ Alia and Charlie,” &c. AVith Illustrations by AVilltams. Fep., 
4s. 6d. cloth. ^ 
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J uvENiLE Works — Continued,'] 

Midi and CharliG \ or, a Week’s Holiday at By dale Bee- 

tory. With Eight Engravings by B. Foster. Fcp., 4s. 6 d. cloth. 

Sidney Grey : A Tale of School Life. By the Author of 

Mia and Charlie.” With Engravings, fcp., 6 s. cloth. 

The Heroes of Asgard and the Giants of Jotunheim ; 

or, Christmas Week with the Old Storytellers. By the Author of 
“Mia and Charlie.” With Illustrations by C. Doyle. Fcp. 
cloth, i5s. 

Southey’s Life of Nelson. Bmely-illustrated Edition, 

with Engravings from Drawings by Dctncan, P>. Foster, and 
others, partly printed in the text, and part in tints on separate pages. 
Small 8 VO, 6 s. neatly bound, and morocco, lOs. 6 d. 

Memorable Women ; the Story of their lives. By Mrs. 

Newton Crosland. Illustrated by B. Foster. Fcp. 8vo, 3s. 6d. 

The Bout and the Caravan: A Eamily Tour in Egypt 

and Syria. With Engravings on Steel from Original Drawings. 
Fourth Edition. Fcp. 8 vo, cloth, Ss.; morocco, 83 . 6 d. 

The Young Student. By Madame Guizot. With En- 
gravings. Fcp., 3s. 6 d. cloth. 

Adventures of Robinson Crusoe, complete, lioprinted 

from the Original Edition, with Illustrations by Stotbard. Crown 
8 VO, cloth, 7s. 6 d. 

The Whaleman’s Adventures in the Southern Ocean. 

By the liew. Henry T. Cheever. Edited by the Bev. W. 
ScoRESBY, D.D. Fcp. 8vo, 43 . 6 d. 

Parlour Ma^C. New Edition, revised and enlarged, 

with the addition of several Tricks from the Performances of Messrs. 
Iloudin, Bobin, &:c. 4s. 6 d. cloth. 

The Young Islanders ; a Tale of the Seaward-House 

Boys. By Jefeerys Taylor. Tinted plates, fcp., 3s. 6d. cloth. 

Child’s First Lesson Book. Many Cuts, square cloth, 

3s. 6 d. ; coloured Plates, 6 s. 
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JdVENn.E Works — Continue(l.~\ 


Bindley’ s Tales about Birds; illustrative of their 

Nature, Habits, and Instinct. Plates, 3s. cloth. 

Bingley’s Tales about Travellers; their Perils, Ad- 

ventures, and Discoveries. Plates, 3s. cloth. 

Bingley’s Tales of Shipwreck, and otlicr Disasters at 

Sea. Plates, 3s. cloth. 

Bing’ley’s Stories ; illustrative of the Instinct of Animals, 

their Characters and Habits. Plates, 3s. cloth. 

Bingley’s Stories about Dogs; illustrative of their 

Instinct, Sagacity, and Fidelity, with Plates by Thomas Landseer. 
Ss. cloth. 


Bingley’s Stories about Horses; iiinstraiivc of their 

Intelligence, Sagacity, and Docility. Plates, 3s. cloth. 

Bingley’s Bible Quadrupeds; the Natural History of 

the Animals mentioned in Scripture. Plates, Ss. cloth. 


Original Poems for My Children. Dy Tuomas Miller. 

Profusely Illustrated, 2s. 6d. cloth. 

George Cruikshank’s Fairy Library. Edited and 

Illustrated by George Oruikshank. 1. Hop o’ my Thumb, Is. 
2. Jack and the Dean Stalk, Is. 3. Cinderella, or the Glass 


Sli^ipcr, Is. 

Harry’s Ladder to Learning. 

Rictv.re Books for Children, rricc 
Cd. each, plain ; Is. coloured : — 

IIarry’s Horn Book. 

Harry’s Picture Book. 

Harry’s Country Walks. 

Harry’s Nursery Songs. 

Harry’s Simple Stories. 

Harry’s Nursery Talks. 

Or the Six bound in one volume, 3s. 6d. 
cloth ; or with coloured plates, 6s, 

Bertie’s Indestructible Trea- 

8ui*y. Priuled on Calico, and Illus- 
trated with 100 Pictures. Square 
16mo, 3s. 6d. cloth. 


Little Mary’s Books for Chil- 

dren. Price 6d. each, profusely 
Illustrated 

Primkr ; Spei lino Book; Reading 
B t)OK ; History ok Engl-vnd; Scrip- 
ture Lessons ; First Book of Poetry; 
SiiCOND Book ok Poei-uy ; Bares in i he 
Wood; Picture Riddles; Little 
Mary and her Doll; Natural His- 
I TORY. 

Little Maiy’s Treasury, being 

Eight of the above bound in one 
volume, cloth, 5s, 

Little Mary’s Lesson Book; 

containing “ Primer,” “ Spelling,” 
and “Reading,” in One Volume. 
Cloth, gilt, 2s. 6d. 
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JnvKNii.E Works — Co7t{im{cd.] 

CoDlicS;! Story Books^ with Coloured Plates. Is. each. 

1. Tiik Wraskt.s of Holmwood. 4. Lady Chaffinch’s Ball, 

2. Tiif. Wondkrful Hark Hunt, 5. Aldf.rman Goublk. 

3. Story of Keynard the Box. 6. A Comical Fight. 

HOME BOOKS. 

In Cloth, One Mdllinq each. Coloured, 2s. 6i. 

Home Lesson Books. Home Story Books. 

Tuk TfoMic Primer, nearly 200 Cuts. The Well-rrkdDolt,, Cuts. 

The Home Natuhal llI^-^'ORY, Cuts. Tin? Discontent.;]) Chickkns, Cuts. 

The Home Grammar, Cuts. The History of Little Jane and 

^ HER New Book, Cuts. 

Or, m Ono Vol,, eWt clfros, plam 3s., Qr, in One Tol„ gilt edges, plain 39., 
coloured, Ijs. Gd. coloured 5s. Gil. 


INDESTRUCTIBLE BOOKS. 


Indestructible lesson Books, 

price Ls. each. 

1. Alpiiaukt. 4. Expositor. 

2. PiuMER. 5. Kradino 

3. Spelling. Book. 

The Indestructible Lesson 

Book; bein|Tj the above live in One 
Volume, with 125 pictures, price 5s. 


INDESTRUCTIBLE PLEA- 
SURE BOOKS, 

One Shilling each, Coloured. 

1. BO-PEEP, 

2. MOTHER GOOSE. 

3. HOUSE THAT JACK BUILT. 

4. WEDDING OF COCK ROBIN. 

5. DEATH OF COCK ROBIN. 

G. MOTHER HUBBARD. 

7. CAT AND MOUSE. 

8. JENNY WREN. 

9. OLD WOMAN AND HER PIG. 

10. LITTLE MAN AND MAID. 


MANUALS OF INSTRUCTION AND AMUSEMENT. 

One Shillmg each, ncathj Printed ajid Illustrated. 


1. Manual of Flower Garden- 

ingr for Ladies. By J. R. WiirriNa, 
Practical Gardener. Second Edition. 

2. Manual of Chess. By 

Charlk.s Kenny. 

3. Manual of Music. By C. 

W. Manby. 

4. Manual of Domestic Eco- 

nomy. By John Timbs. 


5. Manual of Cage Birds. By 

a Practical Bird Keeper. 

6. Manual of Oil Painting, 

with a Glossary of Terms of Art. 

7. Manual for Butterfly Col- 

lectors. By Abkl Inopex. Plates. 

8. Manual of Painting in 

Water Colours. 
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PRACTICAL WORKS ON DRAWING. 

BY J. D. HARDING. 

Lessons on Art ; or, the Use of the Chalk and Lead- 

pencil Advocated and Explained, etc. 2nd P^dit., imp. 8vo, clotL, I t)s. 

The Guide and Companion to “Lessons on Art.” 

Imp. 8 VO, cloth, 12s. Gd. 

Lessons on Trees. Polio, cloth, ]5s. 

Elementary Art. Imp. 4to, 25s. cloth. 

Early Drawing Book: Elementary Lessons. SLMjSTum- 

bers, Is. 6d. ; or in cloth, 10s. Gd. 

BY MONS. JULIEN. 

Studies of Heads. Litlio^rapbed by T. Faikland. Six 

Numbers, 2s. each ; or cloth, 11s. 

The Human Figure : A Scries of Progressive Studies. 

With Instructions. Six Niinihers, 2s. each ; or cloth, 11s. 

BY GEORGE CHILDS. 

Drawing Book of Objects: Nearly 500 Subjects for 

young Pupils and Drawing-classes in Schools. Six Numbers, Is. 
each ; cloth, 7s. Gd. 

Drawing Book of Figures: Sketches from Life at 

Home and Abroad. Several hundred Figures. Six Numbers, Is. ; 
or bound, 7^^- Gd. 

English Landscape Scenery: Sketches from Nature' 

fur finished Copies. Six Numbers, Is. each ; cloth, 7s. Gd. 

Little Sketch Book : Easy studies in Lnndscapes, 

Figures, etc. Improved Edition. Fourteen Numbers, Gd. 3 or two 
vols., cloth, 4s. each. 

Phillips’s Etchings of Familiar Life. Tlirce Num- 

bers, Is, 6d. 

Sutcliffe’s Drawing Book of Horses. Sis Numbers, 

Is. ; cloth, 7s. Gd 

Worsley’s Little Drawing Book of Landscapes, etc. 

Fourteen Numbers, Gd. ; or 2 vols. cloth, Is. each, 

Pateknoster Fow, London.] 
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MISCELLANEOUS WOEKS. 


The Bible Collectors; or Principles in Practice. By 

L. N. li., Author of “The Book and Its Story. ’ Fifth Thousand, 
revised and enlarged, 18mo, rdoth, Is. 

Williams’s Symbolical Euclid, chiefly from the Text of 

Dr. Simson. Adapted to the use of Students, by the Bev. J. M. 
Williams, of Queen's College, Cambridge. New Edition, 63. Gd. 
cloth ; Is, roan. An 8vo Edition may also be had, 7s. cloth. 

**• This edition is in use at iiiany of the Public Schools. 

King’s Interest Tables, on Bums from One to Ten 

Thousand Founds. Enlarged and improved, with several useful 
Additions. By Josevh King, of Liverpool, in one large vol. 
8vo, 21s. 

Health for the Million and Manual for the Toilette, with 

Hints on the Fhysical Training of Children, and the Trt'atmcnt of 
Invalids and Old Age; also the Means of Averting the Noxious 
Agents in general \ise in the principal Arts and Trades. By Wm. 
Jones, F.S. A., Author of “ Ilow to Make Homo Happy.” p , 
cloth, 4s. Gd. 

How to Make Home Happy ; or, Hints and Cautions 

for All. With Five Hundred Odds and Ends worth remembering. 
By William Jones, F.S. A. Small 8vo, 4s. Gd. cloth. 

Panoramic View of Palestine, or the Holy Land, hefbre 

the Destruction of Jerusalem, depicting tlie sites of the various 
localities mentioned in Scripture. With References. In a folding 
cloth case. Plain, 2s. Gd. ; coloured, 3s. Gd. On sheet, plain, 
Is. Gd. ; coloured, 2s. Gd. 

TILT’S CABINET LIBRARY EDITIONS. 

1 . Dr. Johnson’s Lives of the English Poets. 

2. Boswell’s Life of Johnson. 

3. Oliver Goldsmith’s Works. 

4. Hervey’s Meditations and Contemplations. 

♦** These Works are clearly and beautifully printed by Whittingham ; each 
comprised in a handsome fcp, 8vo volume. Their elegance and cheapness render 
them very suitable for Presents, School Prizes, or Travelling Companions. 
Price 6s. each, neatly half-bound in morocco; or, Os. calf extra. 

“Tilt’s Edition” must be specified in ordering the above. 
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Misceli.aneuus Works — Continued . 

Proverbs of All Nations, Comi)ared, Explained, and 

Illustrated. By ^yALTER K. Kelly, formerly Editor of the “Fo- 
reign Quarterly Keview.*' Fcap. 8vo, price 3.s. Gd. cloth. 

“Thet^enius, wit, and spirit of a nation are discovered in its proverbs.”— 
Lord Bacon. 

The Book and its Story; a Kanativo for tho Young. 

By L. N. H., dedicated to the British and Foreign Bible Society, 
with an Introductory Preface by the Ilev. T. Phillips, Jubilee 
Secretary. Eleventh Edition, on line paper, with a new Plate, “ The 
First Beading of tho Bible in Old St. engraved expressly 

for this edition. Crown 8vo, cloth, price 4s. 

The Book and its Story. Twdfdi and Pooplo’s Edition. 

Seventy-second Thousand. Price 2s. in p:ij)er boards or limp cloth ; 
2s. Gd. cloth boards ; ditto, gilt edges, 3s. ; handsomely bound in 
morocco, 83. 

The Book and its Story, in the French Language, 

having been issui'd by the Soci^te des Livres Beligeux a Toulouse, 
the Publishers of the English Edition have imported a quantity for 
the use of Schools, and Students of tho F'rencli Language. Price 4s. 

The Book and its Story, in the German Language ; 

with a I’reface by Dr. F. AV. Krummaciieh. iTiee 4.s. cloth. 

Th's is an entire translation of that nohlo English work, of which J)r. Osterlag, 
of I’.asle, h:ul nlrea<ly given ns an abstract. Mo one would Bn.spct t from the simple 
ho:i(ling^ of this attractivo and ])opular volume, that tiuy are the doors to such 
treasure-houses of insiruction and editicution .” — Uerman licvieto. 

The Book and its Missions, Past and Present. 

A Aloiithly Magazine, of wliieh three volumes are already pub- 
lished ; containing not only a survey of tho progress of the Bible 
ariong Heathen nations, but France, Brittany, Spain, Italy, and 
Sardinia ahso pass under review;. The particulars of the Female 
Btbi.e Missio.ns, which are now heginning to excite geneial inte- 
rest, and which arc being carried on in St. Giles’s, among tlie dust- 
heaps at Paddington, in Westminster, Spitalfields, Clerkenwell, etc., 
are at present only to be found in these volumes. Demy 8vo, cloth, 
3.S., gilt edges, 3s, Gd. each. Vo’. IV. will he published December 
1. Continued in Monthly Parts, at 3d. 

The History of the Painters of all Nations. Ky 

M. CiiARLFS Blanc, late “ Directeur des Beaux Arts” of France. 
The Illustrations executed under the artistic direction ot M. 
Armenoaud, of Paris. In one handsome yolume, half-roan^ royal 
4to, price 30s. 

Only a few copies of tliis splendid work remain in print. 
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]VI iscj^LLANicous WoKKS — C o7t(inued.'] 

Memoirs of the Queens of Prussia. By Ekma Wir-LsnEE 

Atkinson. This work especially includes the pc'riod between 
1701, the date of Frederic the First’s assumption of the title of 
King, aud the present time, and is intended to describe the lives, 
and as much as can be ascertained of the private history of the six 
Pi’incesses who bore the titles of Queens of Prussia during that 
period. Demy 8vo, price 10s. 6d. cloth. 

St, Leonard; or, The Missionary : A Vision. The scone 

of the Poem is laid in ludia in the days of Akbar ; the liero euirurs 
death at an aitio daft at Goa. Price 3s. 6d., 12mo, cloth. 

The Ladies’ Drawing-room Book ; Containing npAvards 

of Thirty magnificent Plngravings, with Sixty-four Pages of appro- 
priate Text. Also, 104 Pages of full Directions for working in 
Crochet, Point Lace, Embroidery, &c. ; with Explanatory Engrav- 
ings, consisting of nearly 100 Patterns in every department of 
Ladies’ Work. Price 10s. 6d., edegant cloth, gilt edges. 

This beautiful work will never be reprinted, and but a very 
few copies remain in print. 

Daniel Webster’s Great Orations and Senatorial 

Speeches ; comprising his Eulogies on Adams and Jelierson ; Ora- 
tions on the First Settlement of New England ; on the Bunkcr-IIill 
Monument; and his lleply to Ilayne on the Sale of Public Lands, 
&c. With a beautifully-engraved Portrait of Mr. Webster. Price 
2s., in handsome cloth boards. 

MISS KENNEDY’S NEW NOVEL. 

Shreds and Patches; or, Pathos and Pathos. A Tale 

of Fashionable Life. By Jane Kennedy. Crown 8 yo, handsome 
cloth, 3s. tid. 

*‘The work is admirably written, and being pervaded by a healtliy and improv- 
ing tone, it may safely be placed in the hands of the young of both sexes.’’ — 
Morning Foit. 

The Balance of Beauty; or, The Lost Image Re- 

stored. By Jane Kennedy, Author of “ Sketches of Character,” 
“Julian,” “Young Maids and Old Maids,” “Things New and 
Old,” &c. Price 3s. 6d;, neatly bound in cloth. 

“ Mifts Kennedy may take it for granted that those who judge purely upon the 
merits of her literary performances, and with thorough impartiality, will do her 
the justice to inform the pubhc that her last tale shows abundant proofs of clever- 
ness. a shrewd appreciation of character, and an earnest disposition to be useful 
for the promotion of sound learning and accurate religious training. We have 
come to this conclusion after a careful perusal of * The Balance of Beauty,’ and 
have much pleasure in recording such an opinion of its merits.” — Weekly 
Meisenger, 
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jMiscellaneous WoliKft — Conti niicd,^ 

The Wit and Opinions of Douglas Jerrold. a 

Coilofilion of the Thoughts, Timgcnt Sarcasms, aiit! Words 

of Wisdom uttered hy this celebrated man. Edited by his Sou. 
Small 8vo, price 23. Gd. 


EecoUections of a Detective Police Officer. Second 

Series. By Watuiis. Being a Collection of Incidents of the same 
thrilling interest as those contained in the First Series. 1‘rice Is. Gd. 

Lionel Fitzgibbon and his Parrot, illustrated. By 

tho Author of “ The Balance of Beauty/' &c. A nice Present 
for Boys and Girls. Price 3s. 6d., cloth gilt. 


The Angler S Complete Guide to the Kivers and Lakes 

of England. P>y PonEiiT Blakey, Pli.D. jN'ew and llevised 
Edition, fcap., with an Tllustralrion by Birket Foster, and an Illus- 
trated Wrapper. Price 2s., boards. 

The Life of Alexis Soyer. By liis Two Secretaries. 

Containing a number of Becoipts never before published ; a com- 
plete system of Tegetarian Dietary ; a proposition for a College of 
Domestic Servants, etC/ Price 26., ornamental boards. 

“ To read tlie Look is lo learn that the life of a cook may not bo without high 
aspirations and entertaining incidents .” — Mnrnlnij Post. 

“The unpublished receipts and odds and ends of gastronomy arc worth tho 
money charged for the whole all'air.” — Morning Herald. 


Hiatc for the Table; or, the Economy of Good Living, 

with a few words on Wines. Price 2s. 6d. 

This is a wonderful book .” — Morning Star, 

The Gourmet’s Guide to Rabbit-Cooking ; or, How 

to Cook a Babbit in One Hundred and Twenty-four different 
ways. Price Is. 


Seven Hundred Domestic Hints in every brancli of 

Family Management. By a Lady. Price 23. 6d. 
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HORTICULTURE, GARDENING, ETC. 


The Cottage Gardener’s Dictionary. Describing tbc 

Plants, Fruits, and Vegetables desirable for the Garden, and ex- 
plaining the Terms and Operations employed in their cultivation ; 
with an Alphabetical List of Synonyms. Edited by G. W. John- 
son, Esq., Editor of “ The Cottage Gardener,*’ Ac. (fee. Third 
Edition. Crown 8yo, strongly bound in cloth, 8s. 6(L 

Glenny’s Handbook to the Flower-Garden and 

Greenhouse ; comprising the Description, Cultivation, and Ma- 
nagement of all the popular Flowers and Plants grown in this 
country ; with a Calendar of Monthly Operations for the Flower- 
garden and Greenhouse. Just published, a new and thoroughly 
revised Edition. By George Geenny, Editor of the Gardener’s 
dener’ 8 Gazette,” and the ‘‘Gardener and Practical Florist,” (fee. 
(fee. Crown 8vo, cloth, gilt edges, price 6s. 6d. 

Glenny’s Catechism of Gardening. Containing the 

Elements of Practical Gardening, or Plain Questions and Answers. 
Arranged for the use of Schools, by the Kev. J. Edwards, Second 
Master of King’s College, Londtm ; and particularly adapted for 
Agricultural and Village Schools. 18mo, sewed, 9d. 

Glenny’s Garden Almanac, and Elorist’s Directory for 

1860 — 23rd year ; containing the Management of an Amateur’s 
Garden during the Year ; New Plants, Flowers, (fee., to come out 
in the Spring, and other useful information. Price Is. 

The Vegetable Kingdom, and its Products. 

Serving as an introduction to the natural system of Botany, and as 
a Text-buok to the study of all vegetable products used in the arts, 
manufactures, medicine, and domestic economy, arranged according 
to the system of De Candolle. Illustrated with nearly 300 En- 
gravings, and containing an enumeration of 7,000 Genera, and 4,000 
Synonymes, representing about 100,000 species of Plants. By 
lloBERT Hogg, author of “British Pomology,” “The Manual of 
Fruits,” and Co-editor of “ The Cottage Gardener.” Crown 8vo, 
handsome cloth, 10s. Cd. 

Manual of Flower Gardening for Ladies. By J. B. 

Whiting, Practical Gardener. Iloyal 24mo, sewed, price Is. 
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TREATISES ON THE ROBERTSONIAN METHOD. 


Gcnnstn Without a Master. Sixth Edition. A Course 

of Lessons in the German Language. FIRST SERIES: Containing 
Introductory Exercises in Reading, Writing, and Speaking Ger- 
man, as well as a simplified Method of Declining the Nouns, never 
before published ; together with full Instructions for the Guidance 
of the Learner in pronouncing the Language. Price 2s. 

SECOND SERIES : Containing Advanced Exercises in Reading, 
Writing, and Speaking German ; together with Rules for Con- 
iugating the Verbs, and Directions for making use of the German 
Written Character. Price 28. 

THIRD SERIES : Containing Concluding Exercises in Reading, 
Writing, and Speaking German; and Directions for the Learner 
in continuing the Study of the Language. Price 2s. 

The whole Course of Eighteen Lessons may be had, neatly bound in 
cloth, lettered, price 7s. 6d. 

French Without a Master. Fiftieth Thousand. A 

Course of Lessons in the French Language. Containing an Explana- 
tion of the chief Idiomatic Difficulties of the Language, a I'l actical 
Introduction to French Conversation, and a complete Treatise on 
the Pronunciation. Intended for the Use of Persons studying the 
Language without the aid of a Teacher. Price 28. 

Spanish. Without a Master. Eourth Edition. A Course 

of Lessons in the Spanish Language: Containing, a General View of 
the Construction' of the Language, together with a Practical Ex- 
position of the Pronunciation. For the Use of Persons studying 
the Language without a Master. Price 2s. 

Latin Without a Master. New Edition. A Course 

of Lessons in the Latin Language: Containing a General View of 
the Structure of the Language, Exercises in Reading and Speaking 
Latin, together with a complete Treatise on the Modern English 
Pronunciation of the Language. Price 2s, 

Italian Without a Master. A Course of Lessons in 

the Italian Language. Price 28. 

English Without a Master. A Course of Lessons 

in the English Language. Price 23. 
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A HANDSOME ADDITION TO A BOOK-CASE. 

Now ready, Vols. 1. to YI., handsomely hound, price 7s. 6d. each, 

THE NATIOPJAL MAGAZINE. 

A Journal devoted to Literature and Art, and equally an organ of both 
— an Art Magazine, hut not one to which Literature is merely inci- 
dental ; a Jjiterary Magazine, hut not one to which A rt is a more 
adjunct. Among the contributors are included It. E. Brough, Dr. 
Doran, II. Sutherland Edwards, Isa Craig, Miss JMulocii, West- 
land Marston, J. IJoLLiNGSUEAD, Anna Blackwell, the Author of 
“A Trap to Catch a Sunbeam,” and a phalanx of other literary talent 
too numerous to mention. 

Attractiveness of Bubject and of treatment is studied in every de- 
partment. Talcs by acknowledged authors occupy considerable space ; 
reviews ; essays ; varieties of travel and adventure ; humorous 
sketches ; and occasional reports of public matters, find due place ; 
thus forming, altogetluir, whetlier regarded from a literary or an 
artistic point of view, a Magazine of surpassing interest and beauty. 

This interesting and valuable magazine may also be had in Parts at 
lOcl. and Is., a small number of each (parts 1 to 3G) being still oblaiij- 
able. Subscribers who possess imperfect sets, and who arc desirous of 
completing them, should do so immediately, there being only a limited 
number of sets remaining in print. Cases for binding, 2s. each. 


Price Threepence^ Monthly y 

THE BOOK AND ITS MISSIONS; 

Dedicated to the British and Foreign Bible Society, and to the 
friends of Bible Circulation throughout the world. Edited by 
L. N. li., author of the “ Book and its Story.” The Book op 
God itself is shown to map out the whole world into live divisions 
by its own reception in it. — Past and Present. It may be traced 
to the Ancient Church, which primarily received it-— to the lands 
where the Priests now Hide it prom the People— to those where 
a False Book has supplanted it — to those where it is yet un- 
known— and filially to the Protestant countries, from whence it goes 
forth to be the Light of the Earth. This progress is illuminated in 
The Book and its Missions by historical and geographical details, 
carefully collected from the beat authorities, in order to interest the 
general reader, and to afford, especially to the young, a more realising 
sense of the mighty work the Bible is accomplishing “ afar off,” and 
near home.” Wiiilo the principles of the Bible Society do not perf 
mit its office bearers to accept the responsibility of editing such a 
magazine as the present, it yet enjoys their unqualified recommend- 
tioD, and much of the matter pa.ssea under their direct supervision. 

Nos. 1 to 46 are all in print ; also in Vols., cloth, plain, Ss. ; or gijt 
edges, 3s. 6d. Vols. I. II. III. are now ready. Yol. lY., andYols. 
III. and lY. bound together, will be published December 1st. 
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